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DEPARTMENT OF THE ARMY A l

NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD -

WALTHAM. MASSACHUSETTS 02154

~~~~REPLY TO ;'"-"'-'

ATTENTION OF .

NEDED

DEC 22 1978 •

Honorable Richard A. Snelling -. -
Governor of the State of Vermont
State Capitol
Montpelier, Vermont 05602

Dear Governor Snelling:

I am forwarding to you a copy of the Lake Clara Dam Phase I Inspection - -
Report, which was prepared under the National Program for Inspection of "',-" "
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Water.
Resources , the cooperatir- agency for the State of Vermont. In
addition, a copy of the report has also been furnished the owner, Hr.
Joseph Proctor, 1053 Brush Hill Road, Milton, Massachusetts 02136.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Water Resources for your cooperation in carrying out this program.

Sincerely yours,

nclH
As stated lonel, Corps of Engineers

ivision Engineer 7-
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INSPECTION REPORT

Identification No.: VTOO011

Name of Dam: Lake Clara Dam
* Town: Whitingham

County and State: Windham, Vermont

. Stream: Unknown
* Date of Inspection: June 16, 1978 .

BRIEF ASSESSMENT

* GENERAL

Lake Clara dam is an earthfill dam approximately 370 feet in length
and 31 feet high. There are no operable appurtenant structures. The

Sdam is judged to be in fair to poor condition.

The lake level is controlled by a discharge channel at the south- .
easterly corner of the lake. Based on size and hazard classification

(see Section 1) in accordance with the "Recommended Guidelines for
Safety Inspections of Dams, Department of the Army November 1976" the
test flood falls between the 1/2 PMF (Probabl(: Maximum Flood) and the
PMF. The test flood of 1/2 PMF overtops the dam by 0.2 foot.

STATEMENT OF SIGNTFTCANT FINDINGS

The following significant conditions were observed: "..'

1. The downstream slope of this dam is wet or damp over the
lower two-thirds of its height and slight clear seepage - -

occurs at, or somewhat downstream of the left abutment
contact. The riprap upstream is in poor condition. A

slough occurred on the downstream slope prior to June, 1961.

2. There are no functioning outlet works by which the level of
Lake Clara could be lowered in the event of an emergency or P-
for routine maintenance.

3. Evidence of extensive animal (beaver) occupation of the dam -. .

was observed, inc].uding burrows and beaver houses constructed
in the dam.

4. The present o ,ner has taken steps to remove the trees which
were growing in the dam; however, stumps and root systems are %
still penetraLing the dam, and are now dead and deteriorating.

. . ., -. . . .- . . .- . . -*. - . -... 1. . - . . -. . . - - -



STATEMENT OF RECOMM\ENDED ACTION

A severe combination of conditions could lead to failure of Lake
Clara dam at any time. A detailed assessment and recommendations for
remedial measures are contained in Section 7 of this report. In sum-
mary, it is recommended that a qualified consulting engineer be engaged
to investigate and prepare construction drawings so that the following
remedial actions can be carried out within the next year:

1. The dam should be made more stable by constructing a proper
downstream shell and repairing or replacing the riprap up-
stream. .-

2. Further investigation should be undertaken to detcrmine if
the old control structure in the dam can be rehabilitated to .0
act as an outlet control. If this is not possible an engi-
neering study should be undertaken to determine the most
feasibl -method of providing permanent outlet control.

3. A nethod should be developed for removing the existing stumps
and root structures, and filling the resulting voids with
suitable material.

4. A system should be established for round-the-clock surveillance
of the dam during periods of unusually heavy precipitation.
A formal warning system should also be developed for alertigig
downstrv.,m reside'nts in the event an eiler&oncy situation develops.

Alternatively, the lake shoul" be lowered to a safe level until 6%

such time as repairs can be made.

In addition, the dam maintenance program should be expanded to
include yearly control of the vegetation growing in the area of the
dam aind outlet channel, removal of the animal population from the dam,
and keeping th.- 4' conduit between the tw.,o sections of the lake clear
of debris.
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This Phase I Inspection Report on the Lake Clara Dam has been
reviewed by the undersigned Review Board members. In our opinion,
the reported findings, conclusions, and recommendations are
cons i stent with the RecQrm!ndg -i-d~linest or afetyInsp-ec-tion
of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval.

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials BranchU Engineering Division -40

FRED J. RV7S, Jr., Member
Chief, De?1gn Branch
Engineering Division

-SAUL COOPER, Mme
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

0Jf t.FR Y AR
Chi-ef, Enqinepring Division _ S
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The J0
assessment of the general condition of the dam is based upon avail-
able data and visual inspections. Detailed investigations, and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope
of a Phase I investigation; however, the investigation is intended.. -

to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available to
the inspection team. In cases where the reservoir was lowered or
drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might otherwise
be detectable if inspected under the normal oparating environment
of the structure.

It is important to note that the condition of a dam depends on 0
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe _"_-'-_

conditions be detected.

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the established
Guidelines, the Spillway Test Flood is based on the estimated
"Probable Maximum Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. Because of the magnitude and -
rarity of such a storm event, a finding that a spillway will not pass
the test flood should not be interpreted as necessarily posing a highly
inadequite condition. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the need for more
detailel' hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.

iv
o . . ,° ..
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LAKE CLARA

SECTION 1: PROJECT INFORMATION

11GENERAL

a. Authority -

The authority for this project is derived from PL-92-367
dated August 8, 1972 titled, National Program of Inspection
of Dams, and E.G. 1110-2-188 dated December 30, 1977 titled,
National Programi of Inspection of Nonfederal Damis, both of
which are on file in the Engineering Division, New England
Division. The inspection was performed by Dufresne-Henry
Engineering Corporation under Contract No. DACW33-78-C-0341
with the New England Division of the Army Corps of Engineers.

b. Purpose

p The purpose of this project is to accomplish a technical
inspection and evaluation of nonfederal dams to :rdentify
conditions which threaten the public safety and thus permit
corrction in a timiely manner by nonfedoral interest.
Secondly, this project will serve to encourage and prepare
the states to initiate quickly effective dam safety programs
for nonfederal dams. Thirdly, the project will- update,
verify and coL. pletc the. National Inventory of Damns.

1 . 2 DESCRI]ITTON OT' PROJEC(T

a. Location

The Lake Clara Dam is located in southern Vermont in the
Town of lWhitinthai-, Windham County and is in the Connecticuit
Rive.r basin. More spcifically the dam is located approx-
imately 0.4 miles iuortheast of the Villajge of Whitinghani.

b. Doscripkioi of Th~rn and AMl~ir tena fes

Lake Clia Dam in a 370-foot long earth fill clam approx
inately 31 fe!et high. The darn has: no functional. appurt,-a~nt
structuros. TherL Jis reportedly a concre'-e core in the dam,
see Figuic 2 for details. The daiy: is overgrown with -rass
and brui.h up- to 15 feet in height. Large boulders andi sturnp'
have b~een dunpcd on the vnp trelin face of the dam- at apo~
irnately the ,'nter level. Therc- is P.lso thec roma]-ns ol -
condti it th rough the dami di schiargi ng at the,( old st rcaii bed.
A concrete :l ab on the ulst ream face i s vis ibl e Which 1'1;y be
part of the intaike to the conduit .

a 4p 0 0 0 0 0 0 101



The level of the lake is maintained by a channel constructed
in natural ground. The discharge channel is located east of
the dam on a portion of Lake Clara separated from the dam by
Town Road No. 9 (gravel construction). Flow between the two
portions of Lake Clara is controlled by a 48-inch steel
boiler acting as a culvert under the road. Refer to Figure 3,
Hydraulic Diagram of Lake Clara.

c. Size Classification

Lake Clara Dam has an 18-acre impoundment. The height of the
dam is approximately 31 feet. The maximum storage potential
is approxi-rately 252 acre-feet. Therefore, the size category " -

of the dam is "si,mall".

d. Hazard Classjific.ation .

A failure of Lake Clara Dam would route the resulting flood
waters through Whitinghain Village. Although Whitingham
Village is a small rural community, as many as 20 lives might
be lost and serious damage sustained by 3 homes in the event
of a dam failure. The hazard category is therefore "high".

e. OwnershJa

The present owner of Lake Clara Dam is:

Mr. Joseph Proctor
1053 Brush Hill Road
Milton, Massachusetts 02136

Reportedly, the previous owner was Mr. Houghton Sawyer of
Wlitingham, Vermont.

f. Operator '.. ""

The dam is operated by its owner, Mr. Joseph Proctor, telephone .. -.

number 617-333-0338. His address is 1053 BruLh Hill Road,
Mi lton, Nassachusetts. .

g. Puriose

The Lake Clara Dam is nrcs entlv maintained for recreational
(primarily fishling) and aesthetic purposc..

. , - A
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The dam was originally constructed to impound and control

• -water for hydropower purposes.

- The outlet channel from Lake Clara feeds into Lake Sadawga,
which was also constructed for hydropower purposes. Reportedly,
the abandoned conduit under Lake Clara Dam was used to control
flow in the stream bed at the toe of the dam, for other hydro-
power purposes in Whitingham Village.

I h. Design and Construction History

Little information is available on the original design and
construction of the Lake Clara Dam. In previous inspections
it was reported that the dam was built between 1923 and 1928,
and that the construction consisted of a concrete core resting
on a ledge rock foundation upon which earth fill was placed.
Reportedly, just prior to the purchase of the dam by the
present owner (1963) fill consisting of earth, large boulders,
and stumps was dumped on the dam to increase the top width.

i. Norm.]. Operation Procedure(s) -

Because there are no control structures associated with the
Lake Clara Dam, there are no normal operational procedures.
The present owner reported that he periodically employs some-
one to remove th& beaver dams in the discharge channel s as
to maintain as low a lake level as possible.

1.3 PRTiNE'NT I)ATA

a. Drainage Area

S The 0.7 square mile drainage area above Clara Lake is divided S
by Town Road No. 9 which runs approximately North-South through
the watershed. The area west of Town Road No. 9 is approx-
imately 0.2 square miles with an overall length of the water-
course of 0.8 miles and an average slope of 330 feet/mile. The
easterly area is approx- : tely 0.5 square miles with an overall
length of the watercourse of 1.2 miles and an avera,,e slope
of 220 feet/mile. The hills, covered mostly with woods and a
few meado-.,s, rise 300 feet above the pond. Soils within the
drainage area have been idenLified as be:lng predominantly
glacial till with a hard pan or bedrock comuionly within three
feet of the surface.

b. 1) is cmr I t i.r 71i ne

(1) Otlet W k

The inlet to the conduit has been plugged with earth fill.
There are no plans available describing the conduit, valves "

3
. . . . . . . . . . . . . . . . . . . . . .. . . . . .
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or other appurtenant structures. The outlet consists of
two fieldstone walls, three feet apart, covered with

_ stone slabs. The height of the opening is about a foot
and a half.

(2) Maximum Known Flood at Dam Site

No estimate is available for the flow resulting from the
storm of June 30, 1973, but the stage reported is about
1.5 feet above the minimum elevation on Town Road No. 9.
This stage was a result of the high flows as well as the
partial blockage of the outlet canal by several beaver
dams. Historically the dam has survived the floods of
Septetxber 1938, March 1936, and November 1927.

(3) Spillway Capacity

There is no spillway in the dam. Water discharges only
through the channel at the southeasterly corner of the
easterly pond. This channel has a capacity of roughly
440 cfs with the pond at elevation 1-21.15. At higher

I-. elevations the discharge channel increases in width from
150 feet to over 400 feet which includes the saddle
depicted in the meadow shco. .n in the site plan for Lake
Clara Dam (Figure 1). At full pond elevation (122.7),
the total discharge estimated passing through the saddle
and outlet canal is 2360 cfs. However, the left end of
the dam has been noted by others to be 0.7 foot lower
than the section at the old outlet. Therefore, the dam

" -would be overtopped at stages in excess of 122.0. The
flow released for this condition is estimated to be 1000

.. cfs which is 350 cfs less than the Test Flood of 1350
cfs (50% of tho Probable Maximun Flood).

c. Elevation (feet above crest of Lake Sadawga Dam as assuy:-d by
" ANCO in 1961)

(1) op of Dam

L 122.7

(2) Maxinurn Pool

West of To.n Road Yo. 9 - 122.7
East of Town Road No. 9 - 12.2

(3) Ft]] Flo od CInni-rol Pool

West of Town Road No. 9 - 122.7

4 .. .-.-..- .:::' :,:::"- ..".
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(4) Recreation Pool

West of Town Road No. 9 - 118.2
East of Town Road No. 9 - 116.9

(5) Spillway Crest (Gated)

(There is no spillway.)
Thaiweg Outlet Canal - 116.7

(6) Upstream Portal Invert Diversion Tunnel

Not applicable

(7) Streambed at Centerline of Dam

91.7

(8) Maximum Tailwater

Not applicable Jm '

d. Reservoir

(1) Length of Maxiinim Plol

1000 feel-

(2) Lithi of_ Recreation Pool.- -

Same as above

m(3) Length of Flood Control Pool

Same as above

C. Storage (acre-feet)

(1.) Pecrr,,tion Pool.1

216

(2) Maxir- rr Pool 1

252

1State of Vertuont Departi,,2nt of Water Resources estirnaic.

5



710

f. Reservoir Surface (acres)

(1) Recreation Pool

18

(2) Maximum Pool
2

18

* -
(3) Top of Dam

18

Note: Approxirnatciy 7 acres Wort of Town Road No. 9

11 acres East of Town Road No. 9 .

g. Dam

(1) lyp

7 Earth damn, according to the correspondence.0

(2) Leg Lh

370 feet

(3) Height9

31 feet

(4) Top Width

20 feet

(5) Side Slopes

Downs tream slope -- 2:1
b Upstream slope -3:1

(6) Zonina

None known

p(7) Iri ..erv! oiusCort,

Concrete wall, reportedly 1 foot wide at top, 2 feet wide
at bottom, thought to be 15 feet above streambed.

2
Assumed dume to ]a(-!, of local topographic informiation.

* 6
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(8) Cutoff

None known. Foundation of concrete core not known.

(9) Grout Curtain

* None known

i. Spillway

I( 1) Type
Natural open channel -Sec Figure 2 for typical section

(2) h~ I

150 feet

(3) Crest Ellevation

116.7

r(4) Gates

None

*(5) Upqtream Channel

Ponio

(6) Dow-,ns trcam Channel

toNormal flows: 6'-S' wide, approximately 2' deep.
Overbank flows: available averago width of 150' with

heavy grass vegetation and light brush.

*j. Regulatlinp Otlets

Plugged *,,rid buried with no known plans showing construction
details.lo

7

a 1 0 0 0 0 0 0 0 0 0 9 S 9 0 S



SECTION 2: ENGINEERING DATA

2.1 DESIGN

There is no design data available for this dam.

2.2 CONSTPA.TCTION

According, to the records, this damn was constructed between 19239
and 1928 of earth fill that was placed on both sides of a concrete
core wall. Vic core wall, 1 foot thick at the top and 2 feet thick
at the bottom, was extended to about 15 feet above stream bed.
Above the core wall, the earth fill was continued across the entire
section to the top of the darm. Fl.,-Lre 2 was drawn, based on visual-3 inspection and the verbal descrip). ons in the records, to demonstrate
the approximate construction of the dam.

2.3 OPT'iR.\TON

The original purpose of Lake Clara was for hydropower. Since the
irnpouirtdment has not been used] for this purpose for sovural decadcs,

there has beeni no opoiation of the damn. The hlghc~st known lake
level in receiil: years is rcported to be approxift;.tely 1.5 feet
above Town Roild No. 9 at the lowe..L- point, which v,)uld be approx-
imnately 1.7 feet below the crest of the darn.

2.4 EVALUATION 3

a. Ava flab iIi.tj -

The design ,ind construction records for this damn are not avail-
* able.

b. A~qtc

The lack of indepth enginei ring data does not allow for a definitive
review. Therefo; e the adequacy of this darn, structurally and
hiydrau3 eic:,- y, can not be assessed f rom the standpoint of review
of design calcul at ions, but MUSt be bas ed prima,-rily on the
visual jiinpection, past performiance history and Sound hydrologic .

and hydrialic engi neerIng judgeiiient.

Not applicable.



SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General

The on-site inspection of Lake Clara Dam was performed on

June 16, 1978. Weather conditions were ideal for the
inspection; clear, temperatures in the 70's. Runoff in -
streams was considered to be about average for that time
of the year. Visual inspection of the dam was somewhat

hampered by the thick growth of vegetation which is

normal for the late spring and summer months. No
emergency conditions were observed on the day of the

inspection. .

b. Dam

The downFstream face of this dam is damip or wet, and soft
underfoot, from about one-third the way down the down-

.P stream slope to the bottom (see Figure 2). The wet zone

extends about 100 feet along the slope between the center
of the dam and the left abutment. Clear seepai-e was
observud exiting from a point several feet downstream
from the donstrc m contact line at the left abutment.
This zone of seepage extends down to the stream bed,

exiting near and around the fieldstone outlet structure. .

The downstream slope of the dam is generally about 21H:]V,
but near the top it is very steep, approaching lH:lV. It
appears that this steep slope near the top, Figure 2, may

* have been constructed when I-he crest was widened, apparently
following the 1961 report by Anderson-Nichols.

The upstream slope is not visible, although a 1973 report
by Southern Vuriiont Eng:ieering, Inc. indicates that it is
about 311:1V. The slope above water is somewhat steeper
thin 111:IV, probably due to wave cutting of tho unprotected
upstream face. The face was riprapped with large boulders;
however, the riprap is discontinuous and there was no filter

material evident. 'Ilhe riprap was placed direct].y against
the earth cmbalnkment.

9
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The downstream slope of the dam is covered with small and
large trees and stumps, shrubs, and grass. The upstream
slope also has a few trees on it, and in one location a
10-inch stump exists just under the lake surface near the
left end of the dam. --

Animal holes are numerous. In one location about 188 feet
right of the centerline of Tow,- Road No. 9, a hole on the
downstream slope extends at least 6 feet upstream, approxi-
mately horizontally into the dam. This hole coincides in
location with an observed one foot dip in the crest on the
upstream side. In addition, the concrete top of the old
inlet structure apparently is located approximately at the
same loea!ion. Als.o observed was what appeared to be a
beaver house approximately 300 feet right of the center-
line of Tovwn Road No. 9, on the upstream face of the dam.pAat the waterline. This beaver house was apparently inhabited
by several beavers at the time of the inspection. It was
impossi'e sIct to tell how far the beaver house encroaches into
the damn structure.

c. Apiurt nnt St ructurcs

Thre only strulcture appurtenant to the dar-, is an abandoned
conduit of unknown size and construction. The conduit is
evidenced by a fieldstone ,.all at the toe of the dam in the
area of the old brook bed. Exposed concrete was also
observed on the upstream face of the dam which may have been
the eritranco to tire conucuit..

The conduit reportedly included a butterfly valve which was
us,.,d to coatrol the flow. The valve apparently leak,_;
therefor-c, the previous owner had the upstream entrance to
the conduit plugg-ed with earth.

A sinaI coatiniious flow of water was observed coming out of
the fieldstone wall. Also severol springs or seeps, were
evident in the area of the fiel (1:3tone waIl.

d. Resrvoir Ac~a

The most si gaifileat finding is the presence of an active
beave r populaijon . They have in the past been responsible
for dams along the outlct canal which could raise the water
level to wthin 3 feet of the cre;t. of the dam. Banks around
the rese. .,cir are ho,')vil y vegetatd. Town Road No. 9 which • •
run: thr g t 'e poi'd has ; ",diiprap durped along the roa. e;,i--
bankment. The inlet to the h-fet culvert under Town Road

10
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No. 9 was partially obstructed by rocks and branches, in-
dicating that both human and beaver activity was respon- -

sible. This slight blockage was responsible for raising
the westerly pond level approximately 1.0 feet above the
invert of the 4-foot diameter culvert. ..

e. Downstream Channel

(1) Out let Canal

The outlet canal has within the last three years had
heavy brushL growth re'moved along with several old beaver
dams over a 1500 foot length. The channel is reasonably
clear of obstructions with some aquatic grasses becoming
established in some of the quiet pools.

(2) Old Stream Bed Down ;tream of Dam"

Flow in the stream was approximately 0.2 cfs coming from
seeps through the dam and some leakage throth the plugged
outlet. This channel is approximately 20 feet wide and
two to three feet deep and has become partially overgrown
with trees. The house over this stream bed shown by ANCO
in their 1961 study still. stands and would definitely -

sustain cAtastrophic daLmanige should the Lake Clar, Dam
fail.

3.2 EVALVATI 0

The seepage exits on the downstream face of this dam substantially
higher than would be expected based on the assumption of homo-
geneity of the embankment soils. This high e:xit point, combined
with the charactcristics of the soil in the embankment, probably
led to the slough described in the 1961 Anderson-Nichols report. 0 B
There have not been sufficient clanges made in the dam subsequently

*/ to conclude that it is any more stable now th; at that time.

In addjti.o,, anii:lal holes and rot ting roots in the embanklr',ne arc
both continuc,-,sly creating potential pathways for iiiteim-al
erosion of this dam. O S

- The riprap on the upstream face is intermittent and has no filter
behind it, a condition that should be alleviated.

11 . . .- -
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Water flowing from the end of the abandoned conduit is evidence
that, despite being plugged, there is still leakage into the
conduit. The springs or seeps occurring in the area of the
fieldstone wall are indications that seepage maybe occurring
along the outside of the conduit. This condition has apparently .
existed since the dam was built. Not enough information exists
on the construction and condition of the conduit to evaluate
the seriousness of the condition.

* S]
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SECTION 4: OPERATIONAL PROCEDURES

4.1 PROCEDURES

None. ...

4.2 MAINTENANCE OF DAM

The only maintenance program in effect is, reportedly a periodic

inspection of the discharge channel, and, if necessary, clearing
of debris in the channel to maintain the lake level as low as
possible. The vegetation had been cut from the top and side,,; of

the dam several years ago, however, this has not been done on a
regular basis.

4.3 MIAINTENANCE OF OPERATING FACILITIES

Not applicable to this dam.

4.4 DESCRIPTION OF WA.'.iNINC SYSTEM_ IN EFFECT

None exists for this dam.

77
4.5 EVALUATION

The maintenance of the discharge channel appears to be effective
in controlling the level of the lake and should be continued. An
annual mais /enance program should be developed, to include:

(1) Cutting of all brush and vegetation in the area of the dam.

(2) Removal of the animal population from the dam.

n (3) Maintain the conduit between the two sections of the lake
clear of debris. _

12
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SECTION 5: HYDRAULIC AND HYDROLOGIC EVALUATION

5.1 EVALUATION OF FEATURES I

a. Design Data

There is no known design data. Details of the dam and outlet

canal from the East Pond were examined from three sources.
The outlet channel section used for this study (see Figure 2)
was taken from a study done by Southern Vermont Engineering,
Inc. in October, 1973, as is the dam cross section. The

hydraulic features of this impoundment were previously
evaluated with a design outflow of 650 cfs determined by
Anderson-Nichols Come, any, Inc. based on envel.ope curves of
the November, 1927 and September, 1938 floods (see Section 16
of their report dated June, 1961). The inlet of the regulating
outlet works has bcen permanently blocked by large amounts of

fill and is consequently not further evalUated.

The dam is classified to be small size with a high hazard "
rating due to the number of people and local secondary roads
which are in the hazard area. Since the hazard category is
borderline, the test flood of 1/2 Probable Maximum Flood was
selected as a criterion for this study. The computations for
the PMif were carried out using the IIEC--l Generalized Computer
Program. The input data computations and results are con-
tained iu Appendix ) to this report. The inflow from the two I .1
trihutaric2 was rot- cd through their respective ponds. The
outflow, which is the combination of the hydrogiaphs, results
in a test flood of 1350 cfs, (1930 csm). The relatively small
(lI--acre) pond offers little flood regulation for the 0.7

square mile draLna, e area.

Town Road No. 9 which runs through the impoundment does not 7-.7

adversely impede flood flows. This is shown on the rating
curves for the hydraulic structures of Lake Clara in
Appendix 1). The most significant hydraulic control is the
open channel. flowing from the East Pond. The rating curve

for this channel section was computed u,;ing the tHEC-2 S S
Gcneralized Computer Program assuming that the slope of the

energy grade line would he equal to the normal water surface
slolpe of 0.00427 feet/foot as determined by Southern Vermont

-- a -n
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Engineering, Inc. in October, 1973. The overbank n-value of

0.08 was selected to represent tall grass combined with the
stumps (See Photo No. 4) and the channel n-value of 0.045
represents the narrow silty sand channel with some vegetation
and debris fallen into it.

b. EperIence Data

There is no known overtopping of the structure even though
it has been in place through four of the most significant
floods in the history of Southern Vermont. These floods
are November, 1927, September, 1938, June, 1973 and
August, 1976. During the June, 1973 flood the water was
reported to have been 1.5' to 2' over Town Road No. 9.
This elevation would be about 1223. This would have almost
overtopped the dam and also caused water to flow through
the saddle shown in the easterly meadow. Water from this .
saddle will flow across the meadow and Town Road No. 9 to
enter the old brook channel downstream of the dari.

c. Vi su, 1 Ob:.ervat ion; •

Th(e outlct can'1l from the East Pond has been cleared of the
debris ard de(ad conifcrs shown by ANCO in 1.961. This
represents a significant improvemeat. in the outlet capacity.

There is still an active beavr population which, combined
with so.e human activity, have parti;;lly blocked the culvert
under Town R~oad No. 9.

d. Over tcppijnj 'otential

Based on a SPF of 1350 cfs the water in Lake Clara could rise
to clevatic- 122.8 if all water were confined to the outlet
canal or elevation 122.2 if we allow for outflow through the
sadJ l1 and the outlet canal. Consc.quently, the dam is in
danger of being overtopped slightly at the east end which was .
reported to have an elevation of 122.

e. Dat -1re:-k Flood . _

If the Lake Clara Dam were to fail, a wave of water approxi-
ate y 20 fe-t. hgh , ou.d e released . This wave would travel " "'-

down a relatively steep valley for a distance of less than .- "-.

'6 0 S

Datu'l is assuruuwd by AN-XJ, 1961.
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1,000 feet before hitting the house over the old brook bed.
.-. °.-Ioo

The wave may remain concentrated to a 40-foot wide path
which would result in depths of flow being 5-7 over the
road. Depths of this magnitude would cause damage to the A
town highways and two to three buildings at this impact
point. The remaining structures in the Village of Whiting-

ham would not be damaged as they are more than 10 feet above
the stream bed.

1 6
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SECTION 6: STRUCTURAL STABILITY

6. 1 EVALUATION OF -ST1RUCTU1'RA1. STALILITY

Basecd oil visual- obse.rvations onc, cannot evaluate the structural
StLabi 1l-it v. fl,,ever , there are no cracks, scarps , or niovt.;:;ent:3
now evido.nIt to ind icate st rut tural instability. There A 2SO11W

evidtence of the pa:; t Slouihii ng tiiat is recordeld in the 19)61
Andersoni-Nichois; re~porjt.. Oine: 6 inch tree is bowed (concave
ilps trcai) as i f It liad been t il1tcJ downst-ream and then grow
towaIrds; tilk Vt r tic';: . Thi s; tree,( i s in the Cin tral part of the

The aniixiI ho] es:, rot tin,; tree roots, and( intfermi ttent upst room
r i 1)ra p all inlch ateL thalt failure by int ern.al erosion is ai
p o,. b J I i t y . 1he combi oat ion of thies;e weal. featuires and the
high water 1 cvt.I- vi thin tiwclm arv iike fijis di :: 5ubj(-Ct t~o ---

P laptential1 failuire it any tLi: thait a scv'l-e comlb i nation of
Condit ions Ot'(:urs.

* b. Dl-Zi fj:iand Cons t etii o: Data

There are no dcsi i i and construIcti en da~ta Ol wiich to ba.se an
eVa'lluatiofl of tai liiy of tis dit'n.

c. Oj r,-. 11 1, k) v11 fcor t ie PIVI

There are no ope-ra i i!, rccord for the- d-iin:

d. Pos t-ConsL tue f i oni;~.

At soii-e time prior to ft' 1961 report by Anccr:son--Nichoal , the,
Chown)St reari face of t hi s dim s iioiigi a to f oi'i. a 3 f oot hi gli

cr;c:arpc(-nL just CIoun-StYIineil Of the( cresit . At thazt t ime the c ret
waS 10 feet wide. Tihe sIi) :1~i )xedci2~-30 1eLdowiielope anid
was about 30 fee(t 1w7i(1e. This S.101"1 ciii as. wet an1d of t .

SubFserucnt ly, th.is, S]0'Gogh was Ci thel rcovere-d Or t.riwnwd to a .
smlooth slojpe , and the crest was widene d to 15 to 20 fee a
it cxis s todaiy. The chiaric tor of fill useLd is- not. know.n . The

pMany Old S tUiPspreen] on t.hc downstrea;! i ,;1oe ini-i ite that A
whaitevker f 11 \I Iv; 1)lacwed wcas; uceiL very tin i-hz, and nio rb1ri
was done in advance of fi I ling.

17
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Thus there is no reason to expect that the -tability of the
downstream siope is any greater now than it was prior to the
old slough.

e. Seismic Stability

The dam is in Sc ismic Zone 2 and need not be evaluated for
earthqiuake inducod stresses, according to the USCE Guidelino's.

a -9.-
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SECTION 7: ASSESSMENT, RECOMMENDATIONS!
REMEDIAL MEASURES

7.1 DAM A-SSESSMNT

a. Cond it ion

Based on the records and the visual inspection, this darn-
U requires remedial work to imitprove ifts stalbility. -

b. Ad eq ua-CY of Ti fo rma t i on

The lack of indc'pthi eng-ineering datai does not allow for
defini tive review. Therefore the adequacy of this daml,p structurally and hyir:Wl iCalily, can not. ho. asse.ssed from -

the standpoint of rtview of design calculations, but must
be based priv:.arily on the visual inspection, past performance
histocry -.nd sound hydrologic and hydraulic enginceri-ng
judgement.

C. U r g L'-1C y

The remedial measures should be carri!ed out tis season, or
meau~s shuld be I.-?kcn to partially droin the lak,-e until

repairs are designoci Li~d constructed. A combination of wot
Weather and other condi-ti ens, such as an animal hole, root
hole, or a frozen downstream face, could lc :d to failure of 0
this dam.

d. Neces;ity for Additiona ,l Inforrmation

* The additional investigat ions oloscri.bod in Section 7.2 below
are iiccessary.

7.2 FCMINAiN

It is reconl'mo)ndl thrit an eng ineer qua .ifledc in the design of
earth dais be eii ,aged to invest;igate and des ign the itcmis I isted S
below and that a con tr;ictur be engage;d to reconstruct the dam~
according to tlie desin:

(1I) ]Ruflovuj 1o~f roots.

(2) Partia.l- excavati.oii of dow.nstreami slope and placeincitt of aS
proper] y f Ilt erkd dovwnst ;ro-amll shel11 wit i drainage p rovi sions.

(3) New riprap protection for upstream face.

19



(4) A control structure to allow the lake level to be varied
and to allow the lake to be drained in an emergency con-
dition, or for periodic maintenance.

7.3 REMEDIAL MEAS.URES

a. Alternatives

None.

b. 0 -aneac ind Procedures

A, steatic proigrim should bc developed to cut brush from the
entire dam at Ieast. annuallIy and to monitor and elimIiniate
animial activiv': 1i the area of the dam. If the ani-iwal. holes
arL, not contrciled , design provisions shouild be mzide to renderS
such holes hcirrnes ;. In addition, the arc.- a-long the outlet
canal. shouldc be rmo-wod annually to keep the overhirnks cl ear of
bru.-h, and tl!e I.' cc~iui t betw-'an the two lake sections shouild
be kopt el or of debris.

Arrangements should hr- macic to have a local resident provide
24-hour survei llL-mce of the. dciCP. during periods of unusually
heavy preci~:Latioa. In the event ani eimc'rgency condition
dev,]Iops r procedure shl]ci be for-malized wit-h local officials
for wa rnii , rom. dents downs ;trcamn of the clam.

nS
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VISUAL INSPECTION CHECK LIST

PARTY ORGANIZATION

PROJECT LAKE CLARA DA!M DATE June 16, 19789

TIME nqn

WEATHER- Clear 70~

W.S. ELEV. U.S. DN.S.

PARTY:

3 1. Wa] ter Henry M11 ._____-______

2. -John Spencer DM11 7. ______ _____

* 3. Morris Root D1.T ___ 8 - - ___1__

4. Steve Pottlos 01:T 9. ______ _ _____ __ ___

5. ____ 1.0. -

PROJECT FEATURE INSPECTED BY REMARKS

2.

1. _ _ _ _ _ _ _ _ _ _ _ _ _ _K

2. -_ _ _ _ _ _ _ _

3.__ _ _ _ _ _ _ _ _ _ ____ _ _ _ _ _ _ _ _ _ _

10



PERIODIC INSPECTION CHECK LIST 2f1

PROJECT LAKE CLARA DAM _________ DATE June 16, 19 9

PROJECT FEATURE_______ ________ NAME_________

- DISCIPLINE Geottechiic'l __________ NAME S. J. PouLos0

AREA YVALUAIED C0NDITJON

* ~DAM MA

(>:r rtn Pool LI evati on

Maxi 7li LImoan~n o Date

.Srirfa1-o Craicks, None observed.

PI'v! lit C'oldit ion No pavement . Grass a;nd shrubs.

MOXcPuno(r ettur' of Crest Approx. 1 ft. dk.ep dip in cre.st IF' rt
of centerline 01 tova:i road. Downs

crestline j i nt depru.ased.

Lat r 1 -
1

\b ~tNot possible to d is Cern-.

t i ca I I I i See abovA: . Tooi c~ld to d 1s: rn.

liiii~* A1 at oo i rrt: ,Llar to discern.

Cond i t a1 at All 1tntcut and atL Co;Ic re lo ft z;~t 1, ip a lI flO pt- c1' i:S

St Luc- I rca Pt . abaut . cenit act: Z0on ol pri

ilIght iV (Is of r'ortri( t lir-e anid exer

a]I ong coiltotL doW1 t0 outletL structuo.

I nil I cat i i11o; of "I v~ ctOf t rucL torl-, N(iIni atjin of movers nt oba- rV~d
I tcis ('ii S I op,,-., _____

'Jcp~ai ~on SIlepCS reros. Several ri nIholes. At
al1)ou t 188 it . rLt. of roaid oni w ( ex-

tenc.,; ito tis face at lea3st 6 ft. Anioth.
11ido 255, fLI. rt . on uis si de.

Slourpliii,- orian of tlphor L'S slope ;l i ,htl1y wave. cut at wrter leve'l.
Abut fls it: Oi(Te 6 in. 0" tree on ds face is bowe'Ldd ':-

51 ream i ii i vihit of old si ongli notecd 1P

* Rock Slope Pint tot ion - Itiprap Iliprap is d is;cnti nulouIS No filtLer ma~te- -

Unisa I M' emiiir or Cizacking: at rI Nofle di sccrna, bic
near '10"s

Unusuai? ll Enha1ak1icri t or IDown!;Ire am Downat ream si opo in c (entra 1 por1ti on of
separge dlam is dapor wet 2/3 of tihe ,.,ay up

from the toe to crust..



PERIODIC INSPECTION CHECK LIST3of1

C7 a
PROJECT LAKE *CLARA DAM DATE junp 16, 1 Q78

PROJECT FEATURE________________ NAME___________

DICILIE Geotechnical NAM .~ J. Poulos
DISCPLIN NAM

AREA EVALUATED CONDITION

* DAM EM1.:hANKMFNT

Piping or Boils None obsci-ved.

Foundation Drainage Features Outlet conduit could act as partial drain.
No other drainage features found.]

Toe Drains None

Instruncntat ion System None

Vegetati n Numerous old stumps to 2
/i in. size on up--

stream and dc', istream side?. One 1-0 in.
stump undcrwzater upstream.

0 A



PERIODIC INSPECTION CHECK LIST 4 of 10

PROJECT LAKE CLARA DAM DATE June 16, 1978

PROJECT FEATURE_______________ NAME__________

-DISCIPLINE Geotechnlical ____ __ NAME S. J. Poulos

AREA EVALUATED CONDITION

DIKE EMBANYI"ENT N onoaI

Crest Elevation

Current Pool. Elev'at ion

Max imum Tmlp omur en t to D)atoe.

Pavensont Condition

Movcm'umt or Settlemefit of CrceEL

Lateral- Nuovc-ient

ImVertical M\igiment __

- ~Hor izontLal Al igm,--n U

Condi ti oi at Abiitr-t. aind] at jj
* Concrete StrUCtUrt'S

Indications~ of Moeictof Struct. ral

Items Onl Slopes

Trespassing on Slopes

Sloiighiiip or Erosion of Slopes or
Abutmcin ts

Rock Slope Protection - I praip
Fa ilures

Unuisual1 Movevtcent or Crack ig at or
near Toes

Unu5 u al Jib an]kmecn t or Dw tra
Seepagec

Pipine, or B") i Is

1vuiid at ion IDrai I Cag F(ea L tl (

Toe Drains

InSt c:IIIL1* nIat 1011 sten

2S



PERIODIC INSPECTION CHECK LIST5of1

-- PROJECT LAKE CLARA DAMT DATE June 16, 1978

PROJECT FEATURE_____________ NAME__________ -
-DISCIPLINE Geotechnical NAME S.- J. Poulos J

770

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CFANEL AND
iNTAKF SiRUCUIIJF :1 _

* a. Approach Channel

Slope Conlditi-onr Accordi.ng to records, t-he intake structur.

Botn miiinwas fi lied with earth because the outlet -I Bt tniCoidii OLvalve- (butterfly) was leaking. Str-uctUI. .
Rock 11&-s or- Falls not now,- vilsible, althoug;h it could be. tll(

Log, 1Pu nconcrete noted about 185 ft. right of
centerline of Town Road No. 9.

Deb1)r s

condi tion of Coci .tc LiiN/A

Drai ns or Wcop I. N/A

b . Int; >,( Structi re ,;/A

Condit-inn of o'rt

Stop Lo,. anI SI ots

n'

* U



PERIODIC INSPECTION CHECK LIST 6 of 10

PROJECT LAKE CLARA DAM DATE June 16, 1978

PROJECT FEATURE___________ NAME__________

- DSCPLNE Geotechnical NAM .~ J. Poulos

AREA EVALUTATED .CONDITION___ _1

OUTLET WORKS - CONTI'OL TiTrR

a. Concrete and Structural None

General Condition

Condition of Joints

Spa I 11
Vis ible 1einforc inc-

RusF.t in1 or Staining of Concrete

Any Seepnge( or Efflorescence

Joint Alignment

UnuWAI 11 Seeprage or Leaks in
Gate Chamber

Rusting or Corrosion of Steel

1). IMedia ica I and Electrical

Air Vents

* Float Wells

Crane Hoist

Elevator

Hydraulic System

[Servi ce Gates

Emergency Gates

Li ghtni ng Protec tion System

Emergency Power iystL'11in'

Wirn g and LihigSystem I



PERIODIC INSPECTION CHECK LIST 7 of 1

FPROJECT LAK(E CLARA DAN , DATE June 16, 1973

PROJECT FEATURE______________ NAME____ ______K DICIPINE Geotechnical N S. J. Poulos
______IN ___ _ _ _ _ __E- -

AREA EVALITAT ED CONDITION

OUTIT WOPKS -TRANIS'rTON

AND CWIUIT

*General Condition of Concrete Not functioning. See page 4.

Rust or Staining on Concrete

Ero;1o orCavitation

Cracking

Alignment of 'Mono] i'Llis

All gnment of Joint~s

Numbering of IMonliths

40 0 0 0 0 0 9 0 0 0 9 i



-- - -

PERIODIC INSPECTION CHECK LIST8of10

PROJECT- LAKE CLARA DAN DATE Julne ]6-. 197,9 -

PROJECT FEATURE_______________ NAME________

- DISCIPLINE Gootechnien I NAME S. J. Poulos *

AREA EVALUTATED CON~DIT ION-

U OUTI;r UDES OUTTLET STRUCTURE
AND tT.1 (AA ;I

Genera] Condition of Concrete Stone walls about 3 ft. apart with flat
stolie lintel on top.

3 Rust or Staininig

Spa] -1 i ng

Erof;ion or Cavititioni

V is ibIc Re 111f (rci ng

Any Seepage or Efflorcsconce

*Col(ij tj CIon at Aol j Is

Drain holes

Chnnel

Loose, Rock or Trees Overhanging No rocks. Overgrown with trees.
Channul1

*Condition of 1iscliacree Chz-nnel Fair

Smal~l flow exiting from outlet structure
perhaps 25 to 50 gpin, even though intake
was pluggcd. Rust colored bottomi n
outlet channel.

L



PERIODIC INSPECTION CHECK LIST 9 Of 10 4

PROJECT LAKE CLARA D)AM DATE June 16, 1978

* PROJECT FEATURE_________ ______ NAME___________

-DISCIPLINE Geotechnical S. J. P~oulos -

AREA EVALUATED CONDIT ION

aOUTLET WOPfl'IS - ST] T,U-!AY 1WElR,
AITJ'O.Vi A,*,, )1 (lxy~

* a. Approach Chainci

cencrabl condiion

Loose Rock Overhanighin , Cha-nnel None1 c

Trees Overhanging Chinnel None

Flner of Approach Channel La1ke h)o t iorn

1). Weir and Tral-ning Waills None

II! General Condi Lion of Concret~e

RustL or StV,1inling

Spa) 1 ing

tAny V'isible 'R(lAnforchlog

Aiy Seepage or Efflorescence

Drain Holes

C. Dischiargt Channel

* ~General Condition __

Loose Rock Ove-rhanging Channiel None

Trees Over-h: uiing Chmnnel None

Floor of CII.2nnui Sil~ty hot tern who re water is f low'ing.
Remaiinder, at hi gher elevation, is

grass, s psand low shrubs.

Othier Obstructions B~eaver darnl Onl higher elevation po(rt ion. -*



PERIODIC INSPECTION CHECK LIST 10 of 10 -

PROJECT LAKE CLARA DAM DATE June 16, 1978

PROJECT FEATURE________________ NAME___________

DISCIPLINEGotechnical NAME S. J. Poulos

AREA EVALUATED CONDITION

5k OUTLETT WORKS - SERVICE Pr5TD)CE -

a. Super Structure None

Bearings

U Anchor Bolts

Bridge Seat

Longitudinal 1Memonbers

Under Side of Deck

Secondary Bracing

Deck

Drainage Syster;,

Railings

Expansion Joints

Paint

b. Abutment &Piers

General ConidliLou of Concret-e

Alignment of Abutment

Approach to Bridge

Condition of Seat & Packwa] 1

I-o



APPENDIX B

A. Listing of Design, Construction, and Maintenance Records -

None

B. Copies of Past Inspecti on Reports

1. ''Inspcect [on of Clara Lake Damn h~itlngliarn, Vermont'" by
Andi--ison-NIchol s and Cco:yany , Inc. , JUne, 1961.

2. ''Arei I,,(] )Zepoi, Lakl-e Clara Dca'' by Donald H. Spies, DamA
ConstLruct [o u inejur , Verrnoi i Depar tmneit of Water
Resources.; February 3, 1972.

3. ''ni toplg .porL on Lake Clara Darn1 and Outlet Canal''
by Sou, lite rn Vcriint ii eru Inc. ,October, 1973.

C. Listin,, of Plans

1. 11 gurc I -Lake Clara Dami

2. Figure 2 -Lc,'. Clara Dani, Typical Section Damn and Discharge
Chann'.1

3. Figu re 3 - Lake Clara Damn, Hydraulic Profile

4. Figure 4 - Village of 11iiiham Strcet Map

n
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CLARA LAKE DAM .

1. Gciter;4 - ]Lstory of rn -jor flor:(Is in Vcri-It, indicates that

ILE7 Of l~]ife 7'1r.i Coxtea i v. prolpcrty c.-_inage havc c~ cyxjcrien1ced.

01tructurz-3 fail-Vr'2 (J in x.ui&m haf; coi-)Aribixc si,,ilficzrntly I
to poak U od o.. !1-~n .- s')i 1c). C S. bn gc:C .-l , thusc failures j ..-

fe'~c ron., IV:i n : :; CT7CAti0F;, -rructuri1 dsp.

pO*.i~.( >'1.? ~ ~~lr0 63ceV Ac Rc ):vco&L~~;c of tho

Vc~~:LV-tc~r ~ ;in)cacii d i .d to u~ c u a p r o, aryl

G~ re- oi ~c I ~ c - f 1< 1z b s 6 . ' fc i cn fAr:~ >'i I cos

& Co~q .-' T~;. t~:.Jrctil.;:'Icd to VIC Snt he oa)rd in

* th" Iisp ctir~. n~nC~ . t z-cqu~.cy of theic ctracturvc:. A

y Ii .p!. t;c n uv *'n, tt (>-.l. ~~ re ap>.;dc

2.- 1]~ p-~i., ;io.c ol vc-p~rr i-o t'

p (b) rvitt< of e U ~ ry:tcy ofter1m~c ,c-

(c) :L ;*Y,. .1i I: I .. .i(Ito b tZ m



3. Scope -The scopo of this investigzii includc5 a1 field i~spection

-. of' the darn structure. thoc roserv'oir -trei iv the outlct cha;)uc'., an

Off co revi c\.v of Fr)-viy. Li.aa furii!;hcd by the %%;Ater e:ore;Ii .'o;

0.,%, t I C:Vcrnf~nn t St \V, Cori erw-to.- )Io,-d (I , ticc5 to OCLAt, rin.n

Iiz

2S

.I ... 0 ...

flov; Jvu,, C! ( 1 r i1 ::j. to :L,! ."( x-' EI--

VK,~~Irl ~ ~u.; IA>o.4..\iv : c~, \cr brce-z-l >-~- a~y) (cyn

* incv.I'-,-,TbL 4/P or 0. 7 A1.re r-:I( c~ 1il 7 r;c rt

s- I i at . 10 t.. . . . .



levcl. The shape ofl thc drainaE.c area is rourg)Uy rectangular, with the

most rcin-olc part abotvt a mile frorn the n~orthern periPlhery of the

Iak.

4.~~~~~~TC Si 2C Iinu*.'i oL zId :1 nt h,-. Tori O\1 - ip ol 7ii .ai

b~Atv,~cltorAlc of 2 3t ~ 01, \75iI:ary f tiim

ab~i< four-.t~.;c~~.i .. i of 1, \' L a ao-, or poxo ,

o, of- t *-

I' C-

n I Of V,0 f 1

CP LL,. -I-- loL'

.'L

r .i.>~-t y~f~r c'~iio



-8. Strutcture 1)escrin t ion -The( dlarn is of earth fi~ll construction wiith -

*a tot.ld lecnthi of a prroxin.-Acly 370 fcet, top wvidth varyingfor six

-I to twelve relt An a n-x fp! ih it r.,.-ve ilmt 'brook- boil of Ml)Oltt

31 fec-. No 1* Urns of tie L 'o ct : CI a c;:c Ia1!t Mr. Iiugxu.

* Sn~ye , i a rc5 cc!ox-crev, stt tK thct tir ~r: \ co.- r i 1)(V 1ro23

I ~ ~ ~ ~ ( ott ca .tip m c: tc f :.cc;crt ~ -'~ : -nai G, rtP

4~~~~ ~ c :cK. ttILt: >, .

It. '' -, o7 t v I, c

to n~..:c tin-i. tyrc>cc n:Un: :oY1fti tt$7



Flat pieccs of ficlto-c resting on these walls span the opening

b.2.c] tL"l:n. shl]!1e .toxxe ,lab- serve to support t1 earth fil

over fhi~ coiduit. (Sc.: >:ito gr: p~h '. Z .) h cg ho

,c... ) Th.1,.) c : his* ICeI:.U,, ' c();:.d iot A dot, n:j.. iTh:d. T7ie l:ei r..t of t'..c o0en s-O ..

," ",y r:',;-.i i' Jo. o.f cjear ",'a. , .. uovv ,g

@ S

10. . , C n c ci i1": .. .., .... ( :h :

1¢.'(: {.'(.' ,,:i i :' o' i.r,- e s.. r":]. .] " U .: w 3(C.c (:' L;i ' )'.: Y 1 ClO0 , of,

*if OC' 1.*-I 0 ic y> > i >,bL o r ~t

V ..1tl,,.t Z.' ' , a ;- -.;-I. : . .. o.,. ,, L; ,. . O. i L . ] , .e ,,  1 ' ,... ..: 1. : eg .A

IA.~~. ,' .J.. . 2~

-" t 0 r) v. 0."

, ic I I .1 .1. .q.

.IC C'

N .... .... u'l ( c zo 2'L

.". C -of t: k)

~1 .1 II,

L .j.- .. *



- el ava~ p
1

2Ie ~'a bout. tin-cc foct. TJ'he slumnp~lc arc.t cxteric!'cd

don~)cfl~. ~ ~Yp (t2~C 2 ~or 30fect a~~ r :ll1t tc
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- approximately 1 ,ZOO fect dlovntrcam of the entrance to the canal,

the cow. ers; in thej vicinity (), the charnacl had Uc c-i ]:illc.& , alld many

0." them n d fall.-.-a -0, 1""A ot..t b~c~.1 wa" ': ovQredl 'with

fa.llca trcc!%. ($&ec hit) rh No. 3. ) The caa.is alboidt c;;'-ht- Or .

*~ r" A~ t :ie' t ~~&-~- c abov~ 1.5 -t.(ccL2v

r "y --

t*...

~.>(: .2 ' j ''C j . 1v . 0 ~ A :Lr;c~i sv i .a 1

y. 'i 0

po

7--------------------------------r-. .1'



1~C. Wjthl ivert elevation 121, or only one foot below the top

of 10% o., part Of the- cartli clai, no %vtcvouid flow. throughi the

15. The Cic>'~ lci-ry (f 1> Canzi ~ in it,,: iA 'o.di c:

c o 3) L'c t C.!'i.1~ A 3y co 'c ,c' tliv trec... Z!.nd bru. ,h

- 2.- -

tPtoh. ~.Y\.\'V ~ ~ ~ ccCi:,th

~~~~.~~ o:*' 0. 7. ita rb ~ )U .( ~ ~

0~~~~ -"1.~v o' c.2 I.A; fl

"Jic~~Y~~lC~ Icurv, vl4 kc:.w l-

U.a
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... r a)The .la11ex trees an,-d debris be clcaited fromn the
canalj and acliacciit banks , andl tha-,t a wvaterway be
cratd in the za~~' %dcq Ate to ct;ii cag 5

cubic fect per sccond %vith- one fuot of fret.board .

at theL dalna

rbb

1 ill T) k IC F'0 C

C ri C t c' 1:, C' I ~-.,r

V. C 1- %V J"0 O

,..* ~ -~~in"c*' *~ ~o~ 1 .3~ ;lI~ta.2it ,

* 31, I
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The purpose of this report is to update the information given in the - _

1961 report by Anderson-Nichols & Company, Inc. Since that report, the

dam has changed ownership and it was principally due to the concern of the

new o'.!ner for the safety of the dam that this investigation was un~crtaker,. 2
There %yas also sonc concern by the Town Selectmen for the dam's safety

and about the flooding of the road. 7
* The invcstiation irncluded two field trips and an office review of

the infoy-i.atien ga-thered. The fir-t trip was on November 19, 1971 and v.as

only to Thc visual ll 01 3ervotions. The second trip, on December 14, 1971,

was to unalke a topographic survey of the dan.

As a result, the fol-lowing amendme-nts and additions are made.

c-- raa ,1rhS. The preseont survey indicates that the height of the dam is

appro.-iv-7tely 35 feet and that to-iie fill hid been placed co as to increase

the top width.

Parair~h9. The concrete box is no longear visible and is assumed to be

covered over by the new fill.

Paratgraph 10. The top elevrtion is ensentially the sl~ie. The top width .

has b, --n lncrcarcf~d to about twenty feet and is fairly constant over the

L entire l-ength of the dan.

rParagr 129. No invc-stig .tion was madec of this situation this time.

Par.-.,ra,~i 13. No field inveistigat-ion was m,,ade of the canal thi~s t -ic.

h~oevr, ncsiieic~n~;were mncllo of the culvert undcli: Verm --:t. Rn 00. 0

TXhis ciilv-:rt is doviistrc~n.i of thc control section of the cranral.



( Page 20

drainage area above the culvert, including that of the lake, is 0.85 square . .

mile.

Parigraph 15. If anythi,,g, this condition could only have worsened due to

the contintied bru-:h and tree grc.;;th. Also, according- to the present .~-

ovner, there is a cz-,-sidcrable amount of beaver activity in tha canal

area. The capcacit:, of thc cuivoe't is estimah"'cd to be about one-half of

the possible floon! runoff for its drainage area. AN

paranah 9

Sub ra~rph () -The canal should be con~structed to allow three2

feet of freeboard on th. clam.

H
(c)~a~~r This rcp~o-..t uised the formula W + -S+ 10 from

Chapta:ir 5 of Dsi fSmazll D~ni by the U. S. Dcpartiunt of the

* ~Interior, Bureau of Reclamnatioin. .

% '
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SOUTHERN VER.1,ONT ENGINEERING, INC.
a Civil Engineering
" Surveying and .Mapping "

* Soil Boring ,Ted T'sting e
Box 266 (Vernon Rd.) Tel. 802/257-0274

" Brattleboro, Verminnt 802/254-5910

05301 evenings

October 2, 1973

* •

L t. . T.;eph Pro.tor
1053 Brtsw I il1 1-'cpd
Milton, M CsaclusetvLs 02186

Dcar 1lr. 1'roct.:r:

in acc nr:-wu ui t. o ur a ,f ir:.f'lt 6 ted Jtfl- 1 1, 1973, we
are sobm,. ttrn7, O'r rep, rt on the Lke Clnia Dam and Outlet
Can,,1 tow',.i - 

1 1' '" L ti;hCoi' ;,d irinro'' Qh:ents ara estimated
cos L .

For eonvenience -i d brr'.'ity, a Sumi;.ary of Conlrc sio:., .-
RccoA. ni-w, ',.ions i. id A ,5cc i at: ,_d Co'ts foliows this leLter.

Th ; r np--t c a n be u:.-cd as a b sis fo" initizt i n, a me,.n-
ingful prog':,:rI of ilnnroveC ent: ;.rtd c,-ntinning future main-

* tenance of Lae Cla.a Darn zi;d Ot, etL Canal.

Should you desie firi-her as:-i sta nc ilative to the Dail
or fit'd a more dctailed study Pt !,he dam embankr,( nit itself
necessary, do not hesitate to contact us.

Very truly yours,

SO. VERMONT LNGlIiEERXNG, 11C.

Th;..d t;: Bettr, r e F"

YB,: -11<i.

- ,.. , -



SUMMARY OF CONCLUSIONS, RECOMMENDAT IONS

AND ASSOCIATED) COST ESTIMATES

From the rorvlts of ltnittvd stutdies riaice on the Lake Clara
Dam and Outlct Structure, it is coricludted Li~.t:

rk 1. eii~ flood f) ov:% of 050 ofs c;7,n not I, .- ~ b1y the
Outlet Ccn;1ithout creatini, an uns .~ coii -A'it ion ii.r

the Dp:.:.

2. Li\ cs and pro,, -ilty in icop-trdy dtwijig flood co:C!Ji or.:;
varr.r~ i:procn~t~sto the fac i.) fy.

3, SP f ty of the d. c. fn be ;uh!;t~tit i Ily eraharlc,-J Ly
iiirov' i. ~to tile out lelt Cal,

T1. r, d an a!o,,:t ltt nalI a ct, a- a f .ocr! cont:o 1 st r '

S.The inewi:i. ei"the darn is -n c:..i. r!Ccr':aL
t. c r:.~~ iy sif d loy the public,

6 v 1-' c f i. t v c1i J 1 d f, jd I: th' ii-j-rovecrit of
thla fau ii t y L 1,a e .i, i~t hreof,.

It in~, t)''.'C Lore, ':ocuc!t. 2
1. J;'rrojvc: *e:t of' the outI CV canal Le inj.tL*;.ted immecdi jte-

1> . Th est;i'e coot is $4, 500.__

2. T,> -~ eown, trca! sleioe of t h( e c-,t nl-,7ent be clearc- a
of P, 1 b:ul r a!;I nit trees a rA. tllzr stumps be removed .
The c5ti .*:tcd co-t is $550.

3 , r ainte r -nec i oogf-raA hein e yi nit i atot! to -nw
thcdi na1.Kt tri ri(,w tbtc- oxtlet canal and to
wat.ch ,wl cuitai1.1 beaver act. Lvitcy in t.Ii- outlet. canl...

4. A fic c a pr _rrar b,, sct tip to improve a r~d ahI .

theC. CI, 11! n~i il The est imnit cost is $7t 175.

5, Th )e fa , r, z'y 10t cf-c (7 t o a m 1U i i i , 1 0 * St: a 1. e i .1f 'y
a Z, t 1.,. r oc 1)0( Ls ii LL 1.:LUcl bcette vr o a>unizc t o iL a ' 5i

a~~~~~~~~~i i.t:iV h ezcFi: r i\cd f r om t 1) d .
1)0I. a: a 'I oc''i ca->.2 tructu ; c alld a 1: r C L. L:ilOi;aj i
f; r viI, a r (- vnjoycci by t1-' pub) ic. ITV,t1'oc
Would s-fC,. Cq 1K t;'l; If- ha1;t Lh(' pub2 I ini the; co! 'C.
of 1II jfi calCjt2

S-1 .

a~~~~~~ V -00 0 0 -- .



TABLE OF CONTENTS

LETTER OF TRANSM1ITTAL

SUMMARY OF CO1NCLUSIONS, rPCO:MM 2N DA T1iNs, s-1
* AND ASS;OCIAl FD CO.3TS

ENGINERLING RiJ'P17 01i LAIIKF CLARA DAM

AND OU IL-,T CA NA L

Pur pc:2 1

Gener,".1 TDcsc:Lpt :c, 1

t.dcqlu' cy W' lthe 'c

Adcqu, c; of tij- Oui1 11 Ctai 1.

Rccc'u', t-r cx i~ts' onr Resn! 4 .fTc

PLAN f, r.' AL C j.:,T j C ocr: r'S

PLANL OULETCANA DETILSExhibit 1

D'. EML I~h KV CROS SEY 3.ONSEx:hib it 2



W_ T -J

ENCINFFRING, REPORT

ON

LAKE CLAIRA D',M AND OUTLET CAN'AL -

P Tj R P 02E

Tho purprose of thi~s study is to Cdetprrmine the safetyI,. of
rb Ls1- Cltva Dam and the abhilit.y Of thE! Outlet canal to pass .

flood flows, to make recor:iiendat ions fi.r neccssary improve..
ien'-s ancl, to c-sti. ':te the costs of cons truct i ng the recoin-

mex~:di.;IProvCPncn*'S and mod ificat ions.

3EF)11',AI DESC( TPTTON-. --

Thp Phr~ - la;,keClr Daim and Outlet Czanal ias conl tructcd
*2trn19.1 6 1~<92H, Accc(iur, to thre p-recvious own"Ter,

M:, lou-,hcc~ Si vwho za.;s- sted in the d AScon. Iruct ioe
1 pu2C~OI c(2cret corte was built to an el 3vati-fl approxia.-
t ell 3 5 fee (1 i . bov t_- t st, (,-,n b (I Tile concrr.-to core .

repclt(: or,--1 foot t nik t its top aitd aboi..: two felet0 0
t-hicir at lI~iw bujtor Earthi fill wapl c-l on both s idas of
the coc va-il and brou';n- LID o''~r it to -'I el(evation aT I-s0o;:i-
r~ate-jy Y O fect al~ovcs ti:- s:.i b.- d ,The ur- In ii 1 coiastruc-
tioir of t!Yf ea-ile' icsnul ixd in ;, cro'-.-soction vith
a t., . kd.t' of anp e' 10 fe I, So'' -r -: lp ol.
2 hI,-*'il:a Il IL(- I vcilt "-' z ad u i-:. tAuo of 3 hrorizontal
to I V(-,, 1 The toi : na~c'.r thc iyi section is

1! oc u r 3 7i0 t f i t 1, t , Ix r u .C' ln d irc i t on t k
tc Q '! I ;o c of' t h i.-me I, Th c m- :i:, dc t e cf1 1io' wa tc:ri
ill t j,,,; c t ~ r r rt ir p :- 12 2l 2 f oct- lcca teod
in t-hc ( iia ctYO,'ic C:0: ai C, 15(9 ft :: fromn the water's

The orif-in_]c.~ rt in r'lre an oultlet, srructure at the
da iepr-c:ycolisieFi r OF vr. 1lc rt box wi)th a

v;alved piec ;I the hoo;, ;in lr.. th'2 concrete c or e
t o s st ro c tA. Ivr t i i. ch1 c it I r Is i. n t he (I r S tr7-e an c ha
nol a I ih dc','ir2r to ocf the( er, 1kir- % C ..o ieecowd is: *

!,-.LIQ ilAil t.ire'. ~'ce ti),. pj~( i,,c no5 nd LIO le St C c l-
v-. 1b egAI-, t 1 si- o1f_ th C t 14 ty~ o -20f Val IVeQ iO 1 (1

or thc eon of f 1.uLctn, L I it' all". thatI thi-r; out]-It a),ae v ." e -

Lor n t a f f r c. C Pvcbjt>( ve- 1,W 01:1e1e('(1 ~ib the val-tie ic nk.*
I :on n c! .1-- ly 1 he 11~ r'. f' c t 5! f 11 " t: hi c. a t 1 ' t o

(flC~1J-l(V' 1r 1a I. TI 11 tO e. E; t' 0 a oa' . c 0C

,! f CO - atCL ol.



In recent years, following the report on the dam prepared
* by Anderson, Nichols and Company in 1961, fill mtra a

- hauiled in to increase the too width of the dam. At the
present time, the dam section is between,- 15 and 20 feet wideS
at the top. The concrete outlet structure is completely
h idd e n. Hoavy stone f ill has been dup.,,ped alonre the~ upstream
water lin(

The prr:-' norp.,.l lal-ec level is np-prox',iately It feet bclov.
the high poi nt oil the top of the danu (,r appro-x.:r.iate clevationV 0

122 0 assu:7 d nurNxy datum.i The as ;umpd ditu;n is ref-trec'ucd
to t. tbroij?e t:(t.ifl the briclgr o'.:er tne- s:;-rea.-' at th:2 out-
let L( S~l~ !awt,:-; as,:m cle .'a io? .0 OC

lmt~b 1 m i s a t ts F, r (- P tc he, 1: 1 ,7ht. , the C downnc;t rC:a m
sIoeis Pa.t- o t 2! point :prx cVa~yoine ha.,lf w -,y AN

fro'- thV- top toU tile tc" At 3sci.no time prior to the? Anciorsonp
Nj( c s 5:rve"y this i'.vr:Cd ccrL~r ciusI a slope fil.

* tre o: a$CV ~ion of thO do.'aran T~c~ hisfiur cv-

1'cd in tile 1.*(,. of a i w2 O- n!- w;hinli the fill matc-:i ] c i ith
anc.::-ci. 1"', ''t Zo-cn l:'d do''n the lopc Z.nr§

t.t1 i1 1 f1 Vc -- . -. 0 - - !a ' b01;toT-

The (7 e'*2 Cof t hui~~ if ber o- i n,' ve rtrol.- wit h
trccs:

The 01C' T h rut I r" Z' I f I C.S fr o r tie. Ecou en i: e

S'? C' 1. ic t tp a thIa t L h is ca n~
vi~ '. ('v' i". f t :oa v.iO10 thOf a;zx~a~

c" ;I, i C',:? f Ie oOr T); n. .ae f r t -2
f i C. 0 i ~ I i t ! c f: 11 i 2 (000 f a V', ill I eng Cf

fr- 1 lo' ' :u b f irs t 6 00 feet slIo 1" as
* ' c r G C)O0 foo: The 0SIoCpe. incertea"'Ses

* to Cii 7 'Ot 1,0,)f't to tt oc C Otilt Thec

h l''' h h i;,v vhrot';,h ai coipcrr'et Lox' i!

VO t C ..-, culve t I1) I .o I.,; to p's expe'cted Lie' .
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AD1EQUACY OF THlE DAM

- The overall dimensions of the embankimeint structure appear to
bz sufficient.* The general set-tion through the darm, if the
dita we have beer' able to obtain in correct, may have some
weak characteristics. Firstly, the concrete core was eviden-
tly not continued to the full hei ,ht of the er.)baiikjient: scct ion

* an~d t'-ic-e has becn no mention of an iimpervious core being C'.n-
S tr~ictcad1 of' other rti.lsabove the top of the concrete-
Fro:ii the ruost accurai-te infc-ro,,ation to dlate , it w-ould sc'rm ti-2

theerb: nLivatS(C e Lo1r above the concire te core w;:~ c ons truc ted
of t. I r ly hog neu.;enrth and that sel).cted matLr als 'nt
d i. f f e r ei locaL ion:3 v(2rC not u:Cdi as riorm.A in rearth and rock
.1al i: ,cah'k.fl.s * Tlhe do-.:nstr(.;. slope is satura:ted an: zo_ e
sihFt un1StPIA , plc-CIDbly (lue to w:;1tar ov"ssing th::ounro tliLs

F~ r. 1 iij. CiO:S :OoC":nOUSe2bai:2lc~ltabeve the conc rete

e. ore S in c . th e ,C; c .ib, i :e1erI _.nt i. s a p.r: 0 .1Y cfN t 11 i Sa
r 1;, i c.1 t i-!,t m,,a I , t Ine 11 c)- lv 's t Z.'s un in the1

clVe : 11 t(7 11(7 to , C: oil t ho ci i: n c ~ . ' so ti C.

r~os£ d C ertilr'-I o OT~' C ,-i-111levl\ to som etcnt, it
~~~I- N.3o-1 0il a C.'7rtVYporlcior of the doN.istreiom -

f: 0J.,e w (i r k, 5, 1 N'. 1 j.C; . ;.-1 muchI mor e r a pi.dl 1 y
t-'I t2 11am.U t . lr7 This rethcC of cnistruct:(.n

k- .,7 . - r' 1.~ li7vo Q J. . Witln .i t!o e jy~r~~l ecti.77 Wit~h
th C .' 771 )Viou.3 ;~C C a' S~ as?. bleocc gio the le.,S

* tt t 1.. '' v dov, il -_1! s, letipo o the dao h-'s ap-
* ~ ~~~~~~~~~ C* I* t§ i* 0) T.'(~* v. y LL7 1  C7C~ i as t h 0 at.u!-

r I u7 i d c. 'L en n r"c o- o tli h 7 6 to r-s i L t in
~fl. Ia. T ;I' l''v :: S4'j'. S,.0pC7 flee.r L'. toj;

o~~~i ti, r I v- I. fx r c r', c-. 1.1 nn,:c~o~ at'et

a i'. It- 14! L , ja 3 t o Ca u Z " a o h r I sir C!.

Po;.1 . ~'c Lo 1' 1",_1- zl e ear that: ti o-i. :ra
~~~~~~l~~w t 1-. .1 L.*- a em c 'l e '1'il ~ C, it io., o~C)" :

I I~ ~ a~I1 ud 'c! ': s h . bere todcu'

! A 0 L . ,!7 ) & z7 ,~ I : J .j. t . C ( . , T 1 . s O Z : J 1 J i b

Of c I' C, C n V C' CC, I'C 3. 11;, t j-,- 1 . C? ij

etC *~~~~~ 3~ i > * . e '' .: '1..
42 'Z

7! 4 *. w .. p ' ' ~ 1C.:V (7 .2 :. - .) Cin t u .7.,infoe1
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.ADUACY OF THE OUTLET CANAL ...

At the present time, the outlet canal is sverely restricted
in its ability to pass flood flows wit~iout creating a danger-
ously high water conditioi; at the dam. Approximately seven
lot? beav,-" dams have be-!, constructed a cross the entire width
of the origi nal canal. On occ'z .;ien, the se dams have been
breach,-d to allow the nor'r.2al st:rer., flow to pass, The width
of the openings in thez:e da:- ran.es from 10 to 15 fect and - -
Co:.5.titutes a re t. rict iow to tha passage of flood f'o ws. in

.. its present cc.:.dition the out>et c ar,- I ks inad-qu"te to pass
* flood flowr, N:ithout cauniug an unde r'isc- in lake level.,.

This rise in lake level cau.rc, :-n unhe:ilthy c-c.ncitLion at the
dam as prcvioujsly c;iain,.d-

PE C .... " ) 1 "' P "'' C',' .' q The Canal

Th. :, " ur , . .y ,c-c <ed )'i C- ,'?f2: i ir- to c]cr and t
tihv out let c..l . c that flw,.) i-o.: ar, b - t:asrcrted out

I of ti"m- irm.ou.,,O, r,! .,'jtbc, ut c;s:v!:% dac,n-ron:. conlditi2lon at. :
, ha; c ",. • TI, , ( . .. nc n.""1 ,. " .1 w.ce -A ! o : 4 .. 1 Lhc2 d ;-.r is " "" i

appco;: i" .  , '." f,., * it is e - t: i~ t' : e. t t',: l c, nc d f ',,. of

650 Cubh ; it ' ,cc- d Fhh .') , e fc, n:o:" t han a 2 fr,-t"
(I i f F-~ - s i ri I l-A,( t o ave 0; t- 11; irv- t 0  f!. A

: , ,,:..C. t I: b : 2 f-
0 6

To ac, ' 0h t"t) i' i 1 1 i f,,ct of outlc-t c ,na.
TIac 1> c

1
' ch 7.C 7- - J I ~ U dc 'J Ilorl

:z T I I C, t & v v ri' b " ,l ,
* area c" 1 . ' " ' I"t' I. j!" C) .1 C; L.

. 7 -".' a L .

1, da :c C, I j ()
*t c,,[ ic" ,.+> ,. T _" . " -I i .. ' , .\,. ' oI- - - -

, t',. > I.. -1U 1 C' t j ", . Io 1 -

I 11 (I C' I,:. I, C - . ! h I - 1 , o t h-
f lhC t,1 ' : hi *I i. a'' : )') c.. nf,: ,, tl I, ce ,ct on-:;

C' t! ' c ":: :..,it, ]. t r .] 1,:., C 2 : lc i " '.. t o Imo;: th o .** ,a ,

Ii d a: ' Ht ?-'req u, t , -' .11"C '!cc :' 'u 2  
( h, l . v to Cc ...- : '

-].t.ned'.,V, i','c- v : ,I , at: th]c( d.:.. '-1 ,uW. C+;' ',Ct C (.: :,: ~

gra h IC (T 4U 2L [7'(-2 hi . T ct- , C) ..-a ,
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paths through the 3tructure if allowed to become well estab-

lished; therefore, the stumps of the trees now on the embank-
ment should be removed. Stump removal should only be attemp-
ted when the water is at its lowest level,

A five y'- r imptrovenent rroigram ;hould include deteraination
of . he ar:,ount ard typc of granular slope stz bi li?; tion necus-
.;ary for the d!,,r't,,e(, '-3 Gpe of the (.,;banklec z and placee;.eit"
of tiis 2,A(et±4 o

ou:2 ..trt.". c f Otei i:s involved to .stabi1'.e the d
eril, vL, I: in cri C C l e rCeas are C as fol 1 .; Exc-- tio ----
200 <. yd 1, S c.i ' i. - 200 c u yd.. GranuIZ, : fill - 100q ..-

cu
1  

d 6 3 1, 1 ,0 ell yd .~Intv r, us f i 11
200 u, y , , c -a:ii.i,f, and So c A L n, - 2000 sq. yd c.

rsm M.YVOOr TF0M7''Y R Y VCV ," T'

. .a I , I 1 1. ii: r , : , ,

so : r, 500

• . . . ,-$ .

. v..' vi3..0 i. 5 0 o

I 'I

00

0 -J
C; :,.. t,:, r, 5 i u ' 7 5 375 .

T0'1 ',L $7, 175

l(] )" , .. ;:1 ;' I " . f ] ';i L ) . ;), I. .: " " ' ii0 I'_ '] , l l : t )' C. t)



one suggestion has been to drain the pond and breach the dam.
I~is estimated that if one were to use a 2500 gpm engin

tiiven centrifuge I. ptump that it would require between three
veeks and a nonth of relatively dry weather to drain the pond _

runuinf- the ptum.p continuously. A roug;h estimate of the costs
involvcd yieldis f iGuve's of $3J,00(1 fc- (Irainii,:; the pond an~d
$4,500 for breclA'n,, the dan. Vhilc )inlf' q uit.( cost ly,
b' Pc fit s der-ived fi-rm the pord's uxi stenrce I'o uld be sacr if i -

CC' C1 1;a-c ly , the f ,c't t h t rot onl y is thisj boc( y of vzit'r
an ecX~cl lent. YreC-0; :~ ;O)Ia. faci2 jty but. it. a] fo is a very*
iu)po)r*:,!rn t f Iood con troI srnrct ure -,rioic(-ct inf; t ho smallI haimi et
of 1Uli ti;ik~ham, It ',ou-c; iot see;,, to be a reasn.MbE; soll'ia
to allc,; th1)e Arn i~i i to run ar,a:i n1 in1 its riatur;' 1" t~co:s Z' L -7C01.

aspo::i a I C(V::.rr by ztnicipa'Led flood flowps voul

For tv'c reas c o n y,ivC abo we w v 1(I not re C. m! t id rn tuc -
t l~ug allreg h~il~ at ted4-ii..

P arJt ja. V in!1 of the pen andi conntArucl:X;.:- the tc port~cri
of coc::iu C1 s S zIiCothC(' 1e;ci Ii u r . j. r, d runds

were avail;,b).c, this v'ould n;efc>- ible the inclusion ~f
1i~: mxtb-on t eatr'I t 11 po nd I le" e 1:hile tli.:; opt~ivn

is ttvc~ir~thtaocao cc:,Ln of ztn eciAA:,-tcd .$20(20Ou
t o f;5,~ 1. 0o 0ut.:,-.l Lthe ie f V o f li.]i;it ed le vel1

C 0 S
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#/3 EAST PORTION OF LAKE CLARA FROM TOWN ROAD NO. 9
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CHANNEL.
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D AIEO ith 1973
to A"G 74 - __ -____ ______ __--___

f NG. 01

ILJOt) POUTIN?, TtY0UG1I LAKE CLARA, WftITINGtiAP4 YCRMO-011_

rk PRUfAr(O fIOF, o'SI 11 DAM SAFETY EVAtu.ATION PHAiSE

406 SPEC IflCtI.TrN
NoQ NHR N I 0Y I, tP 141 MLTRC IPLT IPRT P.STIN

* - -- 144 0 10 0 0 0 0 2 0 0
.JOPER PNIT

3 0

HY-f ~,rH- f CR lI I UTA, V ~-:R 2
ISTA.U Ir;Ij It' 1L C G I TAPE JP kT jPT I 4-

2 0 0 0 0 G -

1 r c I V: 1 AR rA SNAP IfO llsI / ; ITI 1 1S f." Ist~rr I OCPL--6
I .d0 0.0 0.0 1.00 0.5-33 0 0 0

SrI3c PKS P 6 RIZ 1 P24 R~a R7? Rc. l
0.0 IE-00 1)0.00 122.00 13Z.DU t.0 ().0 0.0

LOSS 01-TA
1. , VtX '. p TJC I fR41N STFK5 PI C St,TL C 'ST L ALSOPX MZT MP
C.-' 0.0 1.0' 0.0 0.0 1.00 6. 33 C..07 Q . 0 oj.o ------ ----

UN IT tilZLOZ;4tc.LP 1 DAIA
- -TFN 0.50 Cflc.?5 hThe ID

RECESSIUK0 DATA
STrTw6 2.00 L.VL Slit -C.10 lFTO .0 ti t

IntA1l CLARK': f~ r C INTS I PD G(vWN S'iI3LRf LP Asj IP AP~L ILf 4.0cj AW Pk 1.5-3 INT. "'VALS

vNIT IlYVrt'C: H 11 f',0-C- -PERIC0 ttk3INt.TES, LAG# 0.50 W, uRS, C~PR C. 75 VOL 9 1.00-*
33. 10%1. 1 1(,. 1 t) . 132. 6e. 3'. L9 9t . 5.

2.

No -Cf- - I'LCD FLCmw
TIKE f, 4 1N LA~s CUKP Q

I 1 c.C2I 0. C01 2.

2 0.02 0.C22
3 0.02 0: ,a 2.

- - - 4 0.02 (I.CC Z. - - - - - -

5 0.02 0.03 2.
6 0.012 0c): c2 Z

-- -7 0.02 0. LCI 2. -

a 0.027 0.00 1.

91 0.02 0s.01 1.
S10 0.0 0.01) I.

- --- ----- S. a u~ a u s. . S1



- .1 -- 21. .

,.* 0

Is 0.02 0.00 1
16 0.02 0. 0 -

17 0.02 0.00 1.
1 0.02 0.01 . - . -

20 0.02 0.01 4.
20 0.02 0,¢,1 4.

21 0.07 C. CA 6.
22 0.02 0.01 6. .
23 0.02 0.01 1. - "
24 0.0Z 0.0J 7.
25 0.02 0. cl T.
26 0.02 C., 7.
21 C.0? 0.CI 7.

29 0.02 0.^i 7.
30 0.0' 0.01 1.
31 0. ;? 0.01 7.

33 o.,2 (.01 7.
54 C. . 1,)7. , --O.
35 0.02 C. o - 1.
36 C,. 2 0.Cl 7.. . . .. ... " ~ ~ ~~3 1 0 . o't, C,. C, a. - . . . . . . . . . . . . . . .. . .

39 C.O5 0.5 20.
40 0.,,. 0 ., 2

42 0. 0 0.5 35.
- -- - 3 C.Ce. 0.::, 3€. . . .... ...-- -- . . . .. . . ... ... ...- 0

44 C. C16 C. C5 37.
45 C.0c. 0.(5 37.

47 C. r, cc 3t." '.

48 0. V.( 5 3&.
4 9 c . 0 6 0 . 0> 3 . .. ..
tC, 0. CL 0. C 33.
51 El.0 0.05 3P.52

T  

0. ' c ., 3c- . 05 36

53 0.06 Q. C:, 3F.
5,. 0.06 Q. C;5 3--
55 0.0. 0.05 3. . . .. .. ..- -

!16 0. 0.05 38.57 ( -e,, L.. o', 31.... .• -..
, ( C. C , 0 . 0 5 3 7 . -. . . . .. . . . . .. .. . . .. .. .. .. .. .. . . .

5<. 9 ' C:, 0.0, 37.
60 0 .O, 0.05 37.,
61 0. o.os 37.---------------.... .. .. .. . "
62 0.06 0.01, 37.
66 0.06 0.C.5 37.

647 0. Ot, 0.6' 37 5-- -- -- --
65 0.0t 0.05 37.
66 0. 0, 0. C, 31.

08 6,O 0.1O 37.
S61) C. (0.' 0.0C5 37.

73 0.06 0 . C 3o1
17 0.us 0.Q5 31.
13) o,.: C. (, 2, 40. . . . .. . .. . . "

17 0. 3 0. ?Z b."
75 0. is 0. 32 I:1
76 . 3 0.2 174. - ...

7 0.33 6.3z 0'9.
._ 0. 3 3 0?3: 227.

-"1'' - " .. --. ... ' . , . .... - - - - . - - -. .. . .- - --: - - S: :



O 0.40 0.38 251.

1 0.%O 0.36 265.
. . . . t C.40 0.38 28.

Z3 0.40 0.36 288.
84 0.4D u.3e 292.

. . .. 8~5 0.4 9 0 .4d 29 . . . . . . . . . . . . . . . .. .

86 0.4 0.48 31D.
a 0.99 0.,4 3?8.

.. .. .. . .. . ... .e 0,49 0. 31A .

el -- ' 0 0.9 4 ; '.b 360..
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11 
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I '4 C C'41.3e.

:El ,wl ', 0 .A 0. 41.

17 C C'. .' C," 5,Y.- . . . . .. .. . . ... . .. .. ... .

14 2 -, . , - 30.-

I1? C 0 L

1* t, 0.(, ..
... .. 1 v 0 D( 3. : 31.

1'0 C.¢. C . 3"..

-- 1'.? C'. 0.! , 22.- --------------------- -
14L C. - , - 21.

21.I, 02

o • • • • • • • • • • • • tl • *

" * '' + " "- " " i - ' ' ' , - 'S . .. . -.S 5, . 0 .



* 4-

SUM 23.10 2Z.03 160-38.

-- ___--rEAr (,-HIflir 2 4-iHOL 7 2-tl uP. T QI .t YCtuI *
crs 908. 407. 1 ?". 125. 1 E DD.

INCW~S t '. z 23.? 1 23.21 23.2 7
Ac-tT 2W?. 24.0. 24C. 2466. - -

IAN

A



- - ..- - ..- .--. ----.---- * . -- V-. r r - . '*- .

RUKTF M4uT IL 1F5 ,y 0.90

4.! ,.- .1 4. 4. - 4 . 4. 4.. . .

3o. 3. 3. . S .-- o 4. 6. 4,. .,

j lb. 1. 1 ,. 19. . 14'. 11. 19. I'i. 19.

19. 1!.23. 3j. 62. 15. i . 11. 125.

32. 1',. 1 . 1'. 73. . 1. o 173. 19. 1. -

2?1. 2,.. 7 142. 133. I 3. 1 ..

c 3 12. 42 .. 39. 1. 1 1' 15.

.c (5- '3 . .

21 2"'

.13

P~tr E, } P.
" 

6.-,_' ' 7..- ' T CT iL V.C L,

,AC-. T l l ., 2. .

0 °

S -

S

.1
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O • • • • • • • • • • • S
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70 Iv

- - -- - - -. YOROGRAPH RtOUTING-

ROU IING TKtROUGN VEST POND_____-
ISTAC ICONIP IECON ITAPE JPLT J PRT -INAME

3 1 0 0 0 0 1
ROUTING DATA

QIOSS CLOSS AVG IRES I sA - -.-----.

0.0 .0.0 0.0 1 0

___- -~-NSTPS HSTO. LAG AKSK -x - T SK STORA--
1 0 0 0.0 0.0 0.0 -1.

*OUTFLOwiD 2. S. Io.. 20. 35. 6C.. 100. 235. 400. 60

- __- - ----- T IN1E EOP STCA A V. IN EDP OUT -
I 0o 1. 1.

4 -0. 1. 2
s -0. 1. 2.

7 -0. 1. 2.
8 0. 1. 2.

10 -0. 5. 2.-

13* 0. 1. 2.

16 -0 . 2.
1? -0. 1

19 -0. 2. .
20 -0. 2. 2.

22 -0. 3. 2.

23 -0. 3. 2.
25 -0. 4. 20
26 -0. 4. 2.

28 -0. - 4. 2.
29 -0. 4. 20

_____________- _ _ ----- 30 --- 0. --- .----- 2.----------- - _ _ _

31 -0. 4. 2.
32 -0. 3. 2.,_______

*34 0. 3. 2..
35 0. 30 2.

3? 0. 4. 2.
38 0. S. 2.

41.t 15. 3. ___



i r r r c- ~

-- ". o- -" .-
t

43. 1. 18. o.

44 2. 19. " "

4:5 -*-10. ------ 19,' -- - 1i-46 2. 19.' 4. .....- .. •- . .-.4
•48 .2o. 19. 4.go -
49 2. 19. 4. .

3 - 2. 19. 5. .

52 3. 19. 5. . -
53 3. 19. 5.
-5 . . 3. 19. 6.-

56 3. 19. 6.

S 4. 19... .
59 4. 19. T-
60 . 4. - -- 19.
Lt 4. £9. 6.________
62 4. 19. 6.

________ -63 - 5 19.- -

64 5. 19. 8.
65 5. 19. 9.____________

___66__ So '19.

67 S. 19. 9.

6t 5. L9. 9.

-0 6. 19. .10
71 6. 19. 10. " _-- '-- 

'
_", __

73 6. 21. 11.
?4 6. 30. it. """""•" '

5 7-... 5-.-. . .... 1 "' ""._" -" '-,
76 a. 74. 14.
77 9. 96. 16.

10 s- -- _ 091to.
19 i. I17. 22-
co 13. 122. 26. "" " "" "" "" _
1 1 .. .

4
o
'

.. . 129. - 31.-

62 15. 136. 35.
63 17. 14 . 58. ,__." "-

* 66 19. 152.. 1 ?6.
_____-a?-___ 0- 19. 159. -- - L42. -

s8 20. 169. 152.
49 20. 176. 162.

-- SO 20. -181.. 110- .

* 91 20. 190. 179.
92 2>1. 218. 19,5.

_______-' - --- 3~ 22. 273. - 228.
94 23. 342. 203.
95 24. 403. 34.. " .
96 . 25. " 441., y" 390.- -

9" 26. 454. 425.
s 26. 436. 431.

-- - ----- 9 -- 25. -- 384. 44
100 24. 315. 360.
101 23. 253. 308. ' ".""." ,_-__ "

-) ..... 22. - - 214. 262.
103 22. 193. 229.
104 21. 179. 200.

__________________--105 21. -167. 191.-
106 20. 155. 176.

I.107 20. 146. 163...--

__________________t___________ --. - t- ..--.. • t • •.

". '. , . ' . ° ". . ' . - , .. . . '. : , . - -. - .- . . .. - - -.- . ,: -.- -, .- .. .. " . , -. . . . . .



* £O w. &104. a .roe*

-110 19. 1 22.v 136.

.112 Is. 6T. 9.
113 Is* 48. 62.

115 17. 41. 60.
______-_________ 1161. .56

118 16. . 37. 49.
119 16. 3S. 46.

___ __ __ __ 10- ----- 161 ___41

12 16. 3139
123- - 15.- 0
124 15. 29. 35.
125 Is. 28. 35.

- - 126 15......21. -34. ______________

127 15. 26. 3. .

128 15. 24. 34.129~. 15_____2_._.0
130 15. 23. 33. *

132 --- 14. - 2. -2
__133 ____ --. 0

134 14. 19. 31.

1356 14- - Is. -- -30.-
136 14. 18. 29.

___ _ __ __136 13. 16. a:--- .

139 13. 16. 28.
10 13. 15. 28.

- - --- -- ____----- 141-----13. -- 14. 2?.
142 13. 14. 27.

143 12. 13. 26.

PELK 6-H1OURt 24-*'OUR 72-HOUR TOTAL VOLU"E
CFS 431. L69. 56. $6. 8119.

IfICHES S . . .. 70 - 10.49 -- 10.49 - - 10.49-.............
AC-FT *94. 112. 112. 112.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _.: -

rv9.



.- -A, *.

- - -SUB-AREA AUNOFF COMPUTATIO~ -

HYDROGRAP11 FOR TI1BUTARYV NUMBER- I
- - - ISTAQ ICOMP IECON ITAPE- JPLT -- JPRT -INANE

1 0 0 0 0 , 0.

*INYDG JUNG TAREA SNAP TRSDA TRSPC RATIO ISNOW ISAKE LOCAL
& 1 0.50 0.0 0.0 1.00 0.500 0 0 0

PRECIP DATA
SPFE PMs R6 R12 R24 R48 R72 A96

- -- - -0.0 38.00 110.00 122.00 132.00 0.0 0.0. -- 0f.0- __________

LOSS DATA
* -- S1'.vf DLTIvR RTIO. ERAI N STRKS RT10K STRTI CHSTL ALSMX RTINP -__________

*0.0 0.0 1.00 0.0 0.0 1.00 0.33 0.0? 0.0 C. 0

____________UN-IT NYDOGPRI.P DATA--
TPO D.t0 CPgO.75 NVAIJ 0

- ---.-----.---.--- - -RECESSION DATA -*---___---_ ________________

STRT0# 2.00 GRCSNb -0.10 RTIORS 1.50
1KATE CLARK COEFFICI:2NTS fPCX GIVEN SNYDER CP AND TP ARE TCP 5-91 AND RS 2.94 INTER VALS

UNIT HYCDflGkAPH 19 E tND-Of-PERIOa ORDINATE S, LAGI 0.60 HOUqSs CPd 0.74 VOLF 1.00.
28. 9 8. 1s(,. 2bz. 299. 2t5. 220. 160. 114- al.

ENO-OF-PERIOD FLOW
- - -- -- .- TIME RAIN ExCS COMP Q

1 0.02 0.00 2
2 0.02 0.00 2

____ -- 3 0.02 0.00 ---- -.
4 0.02 0.00 2
5 0.02 0.0 ~ t.

- . -------- 0.02 0. 0 --- .
1 0.02 0.00 2

S: 0.02 0. -00

90 0.02- 0.00 1. ~
to 0.02 0.00 1 5

13 0.02 0.00 1. - . ~
13 0.02 0.00 1.

___ * -. ~~15 0.02 0.00 ---- 1-- 5.,.

* 16 0.02 0.00 1
17 0.02 0.00 1
Is 0.U2 0.01 -2.-____
19 0.02 0.01 3.
20 0.02 0.01 5. *

S----- 21 0.02 0.01 ---- 7. -- ---

22 0.02 0.01 9.
23 0.02 0.01 It*

_____ --- -. - - 24 0.02 0.01 ---- 1)-------r-----
25 0.02 0.01 14.-
26 0.02 0.01 1".- .



so WOW WOW& 7! :r" 31
* .I ". % ". -..

E',; , .-- , - *-- ---. . . .... v -.--. . a .. . . . .--. -' ---. r

.. 24 0.02 0.01 16 "

29 0.02 0.01 16. .
.30 0.02 0.01 . .6.
3 1 0.:02 0.01 16..-
32 0.02 0.01 16. . - ..-. - -
33- 0.02 0.01 "-6.t
34 0.02 0.01 1T •" "":

' ' '

35 0.02 0.01 17.
"- 36 0.02 0. 01 ..... . ' -

37 0.06 0.05 Is.
38 0.06 0.05 22. "
39 0.06 0.05 29. -

40 0.06 0.05 39.
41 0.06 0.05 51.

_________ _____ - 42 0.06 0.05 - 63. -_________________

43 0.06 0.05 72.
44 0.06 0.05 78.

-45 0.06 0.05 63
46 0.06 0. 86.

.47 0.06 0.05 a8.
48 0.06 0.05 90.-

* 49 0.06 0.05 91.
50 0.06 0.05 92a
51 0.06 0.05 92.
52 0.,06 0.05 93.
53 0.06 o.C.5 93._-.__-_
54 0.06 0.05 - 93.

" 55 0.06 0.05 93.
_______- _____________58 0.06 0:05 9.. I

5? 0.06 0.05 93 -- ,
: -58 0.06 0.05 93.

59 0.06 0.05 93.
....-60 0.0 15 0 .0 5 9 3. . . .... .. .. ": "" " "'' " 

"
_

61 0.06 0.05 93.
62 0.06 0.05 93.
63 0.06 0.05 - 93. __ ___________

64 ( .06 0.05 93.
6b V.06 0.05 93.
66 0.06 0.05 93 - ~
*7 0.06 0.05 93.
68 0.06 0.05 93,
t9 0.06 0.05 93. "
70 0.06 0.05 93. ,
t. 71 0.06 0.05 93.

T2 0.06 0.05 93. -" "-_ °." .'
73 0.33 0.32 101. . - . .

74 0.33 0.32 12?.
____________________ S 0.33 0.'? LIT. -______

?6 0.33 0.32 248.
? 0.33 0.32 328.
8 0.33 0.32 405.

79 0.40 0.38 468. * .

at 0.40 0.38 561. -::::::::

,-'82 0.40 0.38 600. I
83 0.40 0.38 635.
-4 0., o 0.38 665.- _ 0
85 0.49 0.48 691. .. ."
86 0.49 0.48 716.
a_" ? 0.49 0.48 746.
88 0.49 0.48 780.
8. 0.49 0.48 816.
90 0.49 0.48 &,...'.-"-".-
91 1.25 1.24 0e , "" - "-".

92 -,°* 1.. 96.

U .~ .-...- *. . . 0..-.-..:.,.-

-~~~~~~~..-. . ............. .--. ,................ .............. • . ••. -



,a .-0 S--&Savo. .

94 1.25 L.Z4 I4. .2 , "".95 1.2S 1.24p 1579.
-- 16 1.25- 1.24 1800.

9- 0.46 0.45 195,2.
98 0.46 0.45 1999.
99 0. 0. " -" 0.45 1
100 0.46 0.45 1795.
IL 0.46 0.45 1602.
102 0.46 0.,," 140$.
103 0.36 0.35 124s. "
104 0.36 0.35 1127. __ _ _

.... 105 0.36 0.35 1029. .-'-__-._.-_:--
108 0.36 0.35 947. .-.-.
107 0.36 0.35 678.

......... 106 0.36 0.35 - $22. 1__ _1__ _ _ _ __ ---- -*

109 0.03 0.02 770. ., .. .-
110 0.03 0.02 705.
111 0.03 0.02 621.-,-.-- +---. -
112 0.03 0.02 ,17.
113 0.03 0.02 406.

.... 114 0.03 0.02 303.-------
115 0.03 0.02 222.
116 0.03 0.02 195.

..... 117 0.03 0.02 s?187.-
118 0.03 0.0 . " -.
119 0.03 0.02 173.
120 0.03 0.0. 166.-- -.. -
121 0.03 0.02 159.
.,2 0.03 0.02 1'3.

.r-_ - 123 0.03 0.02 " 147.- -
124 0.03 0.0! 141.
125 0.03 0.02 135.

-- 12- C.03 0.02 - 130.----
-"Iz7 0.03 0.0' 125. -. '

__ -,-128 0.03 0.02 120.
"Z -- _____ - - - --:- - - 129 0.03 0.02 - 115. -- _"_"._- "_-

130 0.03 0.02 111.
131 0.03 0.02 106.

-- ----------------- - 1112 0.03 0.02 - 13Z. - -

113 0.03 01r2 98.
13 ' 0.03 0.U2 "4.
135 0.03 0.02 .0.-

136 0.03 0.02 47.
137 0.03 0.02 43.

____~ ---- ~-------- 138 0.03 0.02 ---- ______________
139 0.03 0.02 7" .
140 0.03 0.02 14.

142 0.03 0.02 . 6.
143 0.03 . 45. "
144 0.03 0.02 ..... (3. . ,-3.-. .. _ -

SUMl4 23.70 22.01 44072.

PEAK 6-HOUR 24-HIOUPl 72-HOUR TOTAL VOLUHE
CrS 1999. 1,99. 306. 3D6. 4401C.

-_____- -Nctifs ---- -- - --- 10.58 22.7t al 22.7t
AC-FT 496. 601. 607o 607.- .'.

• • .• +.'+ - - ._"- .-

I .S S -- S. S j .



* - - --. r - - - - r .- - - - W - r- f r r r V r r r - -' ' r . . - V - .- - . .. -.- .- .- .

4;,-~ 1. . .

• Q~~ . ' . '
"
,1 7I

RUNOFF MULTIPLIEO BY 0.50 ,_,__,,,

3. So 6. 6. 7. 7. a. 6. so . __-_.____"8. 8;- .. ." ; 8; 8 . . .. ; o . .... .It.. . . 14. -7. - 20w- •" '

26. 31. 36. 39. 41. 43. 44. 45. 4S. 46.
46. 46. 46. 47. .47o 47. 47. 4?. 47. 47.4 7. - 47. 47. 11. 47 - - 4. .7. " -" 4T. 4.-

47. 47. 50. 64. 89. 124. L64. 203. 23A,. 259.
281. 300. 3.t. 333. 345. 358. 373. 390. 408. 424.
, 7. " 93. - 56i . - 673. .. 789. 900. 976. 999. 9)0. 897.
801. 704. 624. 564. 515. 474. 419. 411. 385. 353.
310. 259. 203. 152. i11. 96. 94. 90. 66. 83.
. ....... .77. 73. -- .-..-- .. . 65. 2.- 60. Se. '- s ..

53. 51. 49. 47. 45. 43. 42. 40. 38. 37.
__35 .34 33 .3 1. __.___

PEIK 6- HO"UR 2.-0t.UR 72-HOUR TOTAL VOL _ ."

CFS 999. 499. 153. 153. 2039.
_______ 1t~HLS --- 9.29 - .11.39 11.39-------139~--

S24.. 301a. 304. 04

.or-

- . . .- "

*t '* - -*. " . -

9,. ,.:. " .- .'-

__"___... -...... . . 1_________________...-- ..... __ -O l

__ _ _ _ _ _ _ _ __ _ _ - " •~~1

_____________.___•I... __-___._

- .. -__o__._.

. - .- X:.-;T..--7.2.S

. - .. . . . . ... *. *", ,

. -., .. '. .-... . .. • *.. .. ..' ,9. *. ' . ..- . .. . ... . .. -'.-.. . - ... ... . • . . • . .' . ' * . .'.'. o.. '. . . . . . .



COMBINE I1U)'RULAPHS-

COMBINE INFtflW FROlM VEST POND WITH TRIBUTARY NO. 1I...U ..

ISTAO IC~i.? I ECO. IIAPE JPLT JPRT - ____ _________

4 2 0 0 0 0

SUM OF 2 HYORArld AT 4 -

. . 3. 3. 3. 3. 3. 3. 3. 3.

2.-----2......2.------2. 2.e - -2.-'- -3.-----3 . 4

S. 6. 7. a. 9. 9. in). 10. 10. 10.
10. Ic. to. LO. 10. 10. 11. 13. 1?. 2Z.

2p_ 34. 39. -42.- 45. ~ 47. - 48. 49. 50. 50. --

51. 51. 52. 52. 53. 5.1. 5 -. 53. 54. 54.
54 15. 55. 55. 55. 56. 56. 56. 56. 6

* ~ . 5. 6 -- 1. 10). - I1 . 10 IS- 22?.. 256. 28 5.
311. 335. 376. 418. 453. 4 C 4., 5L3. 542. 510. 594-
626. 6f&. 797. 956. 11. 1290. 1401. 1430. 1374. 195T.

- 53 -.- 772. I Ms. . 602. 565. -53L.

43. 357. 285 221. 171. 153. 145. 136. 132. 126-
12. 115. 110: 106. 102. 99. 96. 94. 91. Be,

- 5. . -83. GO 7 5 i.- 5. ------- 13.- i.- 69. 67.-
83. 81. 5T 57.

______-______ ~PEAK - £,-CSJ? -. 24-Mt~l 72-HOUR T OTAL. Vn-LUtl - - ----- - -

CFS L43-3. 664. 205 . 209. 35.
VC2 .C9-11.13 -. 1.33 L I.1 -~

- ______--- A-i'T---~ ------- 3~. 1£.6.-~ -416.-

____ ___ ____ _ __ ___ _ __ __7

a - - - - - t .%



T- T

Z. .

_______ ________ ------- M10f.OGRAPH M.UMSt- *

ROUTE THPUtJGN EA.ST POND

ROUTING DATA

0.0 0.0 0.

-______--- STF$ NS Tt *L- 'LA AMSKK X -.- TSK- - STClI
1 0 0 0.0 0.0 0.0 1

0.0

1 0. 2. 2.

20 0. 3. 2.

11 0. .3. 2.

13 0. 7. 2.

8 C~ 3. 2.

A -0.

73 0.

2!i 0. 9. 2

29 11. 310.

31 0. 10. 2.
32 1. 10. S~.

33 1. __t. 2.
34 1. 2o. 3.'

19 0. ~ 1. .-
37 20 it. 3.

3 2. 1. 3.

00 . 9y. .



43 3o 36 "*4
44 4. 41. 4.

46 5. 46. 5.
47 6. 4.. So6.8-- 8- +

!,.+ 6. - -

49 7. 49. 6.
so 7. 50. 7.

52 9. 51. 8o
53 9. 51. 9.

55 10. 52. 10.
56 1. 53. 1t.

-- . . . ... 11 . ... - 53. - - - .1.2

5 12. 53. J3.
59 13. 54. 13.
60 3. -- - 54. 14-

61 14. 54. 15.
62 14. 54. 16. "1
5, ...... 1 . .. .;. 16.
64 15+. 55. l7.

68 17. 56. 2,- G-.
____-- ---- "------ +, - .. -i~

7 19i. 56. 2.
42 19. 57. . . . -  

-_. !.________..

73 I0. 26._ -

-- '.5 . ..2 1. .. . t - . . . 0 :
76 20. A'.. 22.
16 2. 1+". 56 -

."- . " - 264 - - '. - 3... 9. . . . ..... -

'9 26. 23cL. U
to 31. 271. V779 283. 235. ,..

C2 35. 323.. 210.
"3 37. 355. 254.

.... - -- -....... 3 '.. 391 -.
as 40. 43f- 35CP.

90 45-- .. . ... . .... 3. .... .___ o -<-----""_____-__,_

60 43. 528. 40
£9 44. 556. 503.so 45. 5,.2;., 5:13 . ---- I--i

91 40 . 610. 562.

92 47. 65?. 5S,5.

S4 51. 877. 167.
5 54. 10,3. 899.

........ .. 6 57. 1211. 1 ,,7i

S? 60. 1345. IISQ.
98 63. 1416. 1297.
99 64. 14W?. 13 47.9

100 63. 13 I,. 1332.
101 62. L183. 1.261.
102 59. 1037. 11 .
| O 57. 909. 1Cio
104 55. 812. 93D.
1 (15 53. 739. 83,.

Aob, sf. 67,. TO2.
A 49. 626. 69T.



0* . - - - - -. -. -

109 7. 56. 98.
110 46. 510. 54.
-11---45. - -460. -55

11.2 44. 394.. 475.
113 42. 321. 416.
114 ---- 0. - 253. -- - 354.
i1s 38. 196. 295. .

116 37. 162. 255.

Ile11 35. 142. 198.. I

119 344 135. 179.
120 . 33. - 129. VA6. -____ _____

121 33. 123. 152.
-___122 32. 118. 141.

123 3Z. 113. -133.

124 32. 108. 12Z5.
125 32. 104.. 1 IV.

128 31. 95. 1 c*v
12a 31. 191. 133 -, 5___-!_

129 31-: --.. 97 9 - _'.1

l 1 31. $1. 93.
3I .87 . S5.

131, Si.1~

pr137 2'9. 72. 47.

139 2,). 65. c
* I' 2' 60,. si.

142 2E. (.7_ 72.

-143 - 2^,.- to I,

, .Sun( 2 e I~

P F.*t. 6_11IAl5 -C -' 1 C. TIC! t. i
UtS 11'.0. 67z. 195. 1 ~ 21'.

V- i". - - 6.93 10.3-. IO3' L, .02 C -

333. 30C. 3Ld. 398.



HYDROCR IA AT 454 20- -3 63 U. ?.D9
ROUTUD~~~- T. 3 3.-.. 5. 5. 02

HYD.Cr.Pi IT L 9; 1. .53 .53 0.50 W 9V ~ ~

2 COMBIOED 4 1'.~o. 684. 209. 209. 0.0
RE'UTLD TU s 13( 1. 6T2. 195: 195. 0.73
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*SUBJECT !.H C- 2 SHEET NO.__?- OF 2

FT E i'o- 7 b 54 15 + -A- JOB NO. 7- _______.

DAM SAFETY EV*.ALUATION 7-,77-
* APPPD::1MAiTE 0O-TLET CONTROL
-LAK-lE CLARA 01LITLET

2 .00427 -

5 100 200, 4 0 0 E.00 80c0 1000
0.0::: .0(45 .1 .3
.1 6,t~ 71
*0 12. 5 119. 2 3 116.7 65 116.761:

71 119.7 15 121 ."2 1 1 22.2I 166

4 C0042

4 0 0 42 '7
4

5 .00427

7 . (427

S 
'7



BY_________ SUBJECT S"'iSHEET NO...Z2-OF
DATE ~ o c JOB NO. 5 ~

A740 HEC2 PELEFU-':E DATED' HOV 76 UtPDA~TED AUGc 1547
W50 ERR:OR CORFR - 0 1R 02,

6 E0 M1OD IF ICATJION - 5 0 51 52 5*-3
A77('++<--0..**e.-.~ t-*-+.,ee*.*.+<.

4-G-(00HOTE-- A TER.I3-K (-o) AT LEFT OF CO -3TIN rMD~*EPE ThTICATE, : MES:7Ai3E D'
YOF EFRPOF'. LI:1.T

4:320
': 33LAK CLARA OUTLET

43c-5 0S'UMMAR1F' PRI1NTOUT [rFAT;L E 150

4 Si:ECIIO ::LCH ELTRD ELLC ELMIN Q)CJ i
Sr? I W E'3 1 0K -S VC14 AREA .01lK

-'A'1. ('00 0.0 0. 0 0. 0 116.70 5. 00 117
0. 4.9 3.18 07

'Ir( 1.000: 0. 0 0.0 0.0 116c. 710 10.00 11:~
rj.0 11::-. 1 42.79 1 . cs5.31 1.53
M.0 ':'. z CA0 . 0.0 116.70 25. 00 1181 '

I 0 119.0 (1 12.113 2.10.51 3.82 -

1. 000c 0I. 0 @.0 0. 0 116.70 2 5. 0 0 11Ia
00 119.0 4 2.8 10.51 3.82

D~4 0 1. (00 0. 0 A .0 0. 0 116.70 40. 00 11 1D.
.0.0 119 . 5"c 42.3 1* 27 18. 4' 6.11

4 9 50 1. (100 0. 0 A0.0 0. 0l 116.70 60. 00 119.
*0. 0 119. 79 43.25i 3 ": 33.D 9.1

L- l1.1-000 0. 0 0. 00. 0 116.70 8000 11.:
W.0.0 119.94 42.74 3.16 50S. 20 12. 24

8>~E 0



DUFRESNE-HENRY ENGINEERING CORPORATION

BY SUBJECT A,, SHEET NO. 2 OF 21
-DATE JOB NO. .2-- C-S

e60 HEC2 PELEA: E DATED' NOV 76 UIPDATED AUI'C319477
0 ERROR C.ORP - 0.1 -2-
0 MODIFICATIONI 5.51 3-.

I. ,-,. (5

:HE- FTEREIZK ( AT LEFT OF CP0F-'T ECTION NUMBER INDIC.ATE* EAE IN :

OF EPOP:- LI:ST

05~L C f LARA O1UTLET

*, vIIt.1HFiPY FRItHTOUT TAeLL.E 150

-:EC ::X:LCH ELTF.rD ELLC EL IN 0 CIj:SEL.
yW E' 10(I~ O A REA . 01

-- 1.000 0.0 0.0 0.0 116.70 100. 00 119. - - -

o~o i . li 4.2 330 697.9C5 15.21
. ' 0 0. 0 11.70 200. 00 120.

0. 10' 0..52 4 2.73 3.70 126.19 :3 0. 58
p.n 1. nn: 0.0 0.0 0. 0 116 .70 40. on 121.'
.0 121. 1 4 L.1 4. 3 2=09 6 4 61.2 2'

':.0 1. on: 0. c( 0.0 0. 0 116.70 400. 00 121. '. , -
9.0 121 15 42.6,1 4.2: 209. 14 61. 2-'
.-6 0 1. 0 n :' 0. 0 0. 0 0. 0 116. 70 600.00 121.0~. 1 .1t- 42. 74 4 .2- re ;4 6 :-,-' " -

S 0 1. 0 0O. 0 0.0 0. 0 116.70 600.00 121 . Sic"
('.0 122. 06 42.79 4.294 :35.3-1 122.29

c 0 1.000 0.00 08( 0. 0 116.70 1 000. 00 12 2. 2:§ -;

. 0 122. 41: 4:3. 11 5. 2:3 43-5. 0 15.30
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BY_________ SUBJECT txVr ,- ,q SHEET NO. 24OF Z~

DATE laBo ''oc JOB NO. 2 Zo1 

:8 :0 HEC2 PELEFC-E DiATED' NEWl 76 UPDATED AUG 1977
148qO EPROR COPP - 0 1'! 02

<0 0 MOD'IF IF::ATIOrI 5':0,'51 '12 ,53

4,920

..40NOTE- FA:TEPI3K (. AT LEFT OF CPOSS>:&SECTION HLUfMiER INDIICATES MESSAGE IN
FIRY O F E PRO0R L I .:T

* ( IL~KECLARA OUTLET

-4r IK RYPRINTOUT TABLE 150
0 ,,

0 ,C1 XLCH ELTPIJ ELLC ELMIN QCb. EL.
I 'EC; iOK(" YCH FEfi .01K

I .000. 0 0. 0 0. 0 116.. 70 800. 00 121.
1 0 1 . I 42. '79 4.9 3:3:,3. :-I1 12 2.

050a 1. oc- 0. 0 . 0.0 16.71 900.0(0 122' 1
21 5 35 9. 42.D 1.03 13*:7.-

1. O(0 0. 0 0. 0 0. 0 1 16.70 1000. 00 122
(I 12 2. 4' 4..11 5 .-23 :335. 4 c 152.30

A1 (1 0 0 f('. 0 0. 0 0. 0 116. 7 0 10('0. 0( 12
0i 1 "12'. 4:'-* 4'3.11 5.2 3:5 40 1572 .30

1. 00( 0. 0 0. 0 0. 0 116.70 1100. (10 12.
0.0 12 2. i; fl 4:: 3 .6 4'.7 167.07

F:01 '00. 0 0. 0 0I.0 116.70 1200 CI. 00 12 .
'j 0 1 E2. 7-':- 42=-. 6'a 5.45 4:*3--5.7 8 1813. 6 E1

1I (' 1. 0'00.0(.0 0. 0 116.70 1400. 00 1
-'.0 1213. 10 42.IS 5.67 481 I. 9 214. 36'

10



DUFRESNE-HENRY ENGINEERING CORPORATION

By_~i-~---- SUBJECT CLVt SHEET NO. 2 EL OF 2i
7 _AT __7 ____- APPRVD A, JOB NO._ _ _ _ _

c- A c .cc6 lj Ac

,C/. S c Se 3coc~.,c A7 Y,~ 4 4 25

Q 0,2.

2 4 '1,5 5 1Ii 0. 6

160

lo2 0.
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C. (.>0



DUFRESNE-HENRY ENGINEERING CORPORATION

-%y " o'- SUBJECT \ C\o 0  SHEETNO. 1k OF q-

.|ATE -12-7 APPRVD JOBNO. 27.- OS .i .

. - . ,.^, -.-
• -,L.,. LA)C o t- f ..
.~. - d P Lc LCI~ t

0 0

1 * 0.

70 1.1 CD \1 Z- S .3
• " j .-75 I1 oA o -%:-.: - •s

I -Lo, I Z.1 | ,1 7 3O'o, ;--.

.:Z... --7

L .- Z ..-.-..2-:-

L 6

1Z..: .. ...
::l'Zo, 6 ,7 , "--- -- "Z' '" "

1p 'z 0 'I S---- -"- - -Q z ( 3 (o. "-~ "-"."

Z.1

.4s o

'Ivz..-.%' 4...10.._ O•.-.
*• : ...?:...:.:

(3v C zA"K~) (S -
@ = ,U -( . C. S'  So S S S-.o' S.::-:.:.:.

- -- I1 7 ,

T. 0, to.-. 6 A a,.-...... . .*'_\, %.* . 1, - - ~ o,. \.. . .* ,5 ,'* ...... "'"
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DUFRESNE-HENRY ENGINEERING CORPORATION

"y R~A~v8  o-o SUJECT2' R-C4tvej SHEET NO. LOF.3

u ATE 1__2 _____ APPRVD J01___ __ __ J NO. Z -~~

1/74 2- -Q~s 0

S V. 2- .6

26

111.8 (ID f

12-. Z. (flov o-- coi/ cnvS)

\2A20

iV7.A-7 2-2-s
C) or,



DUFRESNE-HENRY ENGINEERING CORPORATION*-.

V .y SUBJECT 1ho)~ 0, k rI SHEET NO.Z OFI S
.4ATE -7 12 APPRVD ________JOB NO.Z-SA.

S04.

'3-z_

2.7

2/Y -~Z0 1 '3
Q pp,~~

%~ a 71.7-777

N.7 .

% % 
SS



DUFRESNE-HENRY ENGINEERING CORPORATION

'ey t,,Aw.~ SUBJECT rOwl)~ C~-C~v&~~SC SHEET NO. 29 OF?. -*

-7-~2o7 APPRVD __________ JOBNO. ~O5~

S1e 7 Pb". C.Vr

&(4K C_.6 r,6/ tA04.
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APPENDIX E

Information as contained in the National Inventory of Dams
S

S

0

~0

~~0

S

* S

* S

S

p -

S S S S S S S S S S S S S S S S S S

4 - .



4LIP

o in

in

ITA

w

ND

2 a z n

cc 5 2I a

I rol LL .- .p ~'r ii
'z2I0~I ~iJ Qf

ui 7i
- p.- ' 'I 1I ~ ~ -'4 - H '2

0~_ c3~-~ .
Il I3c'uI''jI

ccc

I-~~~ (4-1 j t z K I
T r i 1a~IL W

~ f D

eU.

4Itj
cr Lj I

Zi ot i .1

>r I cI
C)j %- l

I ' ~ ' (

L vi'
DyKruH 1 .

-t

K. -

l, a



FILMED

* 8-85

* DTIC


